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LELANO  STANFORD  JUNIOR 

university: 


/  fa 


LETTER 


VBOM 


THE  SECRETARY  OF  WAR, 


TRANSUITTINO, 


With  a  letter  from  the  Chief  of  Ordnance^  a  report  of  ^*  Teste  ofiron  and 
eteel^  utmI  other  materials  for  industrial  purposes^^  made  at  Watertown 
Arsenal^  during  the  fiscal  year  ended  Jwm  30, 1889. 


DscEMBKR  9,  1889. — Befeorred  to  the  Committee  oa  Munafaotaies  and  ordered  to  be 

printed. 


Wab  Dbpabtmbnt, 
Washington  Oiiy^  December  3,  1889. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of 
Bepresentatives,  in  compliance  with  the  act  of  March  3, 1885  (23  Stat, 
502),  a  letter  ^m  the  Ohief  of  Ordnance,  dated  the  20th  nltimo,  and  its 
accompanying]^  report  of  Lieut.  Ool.  F.  H.  Parker,  Ordnance  Corps,  TJ, 
S.  Army,  commanding  the  Watertown  Arsenal,  of  <^  Tests  of  iron  and 
steel  and  other  materials  for  industrial  purposes,"  made  with  the  United 
States  testing  machine,  during  the  fiscal  year  ended  June  30, 1889. 

Bedfield  Pbogtob, 

Secretary  of  War, 
The  Speakbb  of  thb  House  of  Bepbesbntatives. 


OBDNAifOE  Office,  Wab  Bbpabtment, 

Washington^  D.  (7.,  November  20,  1889. 
Sib  :  I  have  the  honor  to  submit,  for  transmission  to  Congress,  as 
required  by  law,  the  report  of  Lieut.  Col.  F.  H.  Parker,  Ordnance  De- 
partment, commanding  Watertown  Arsenal,  of  <<  Tests  of  iron,  steel, 
and  other  materials  for  industrial  purposes,"  made  with  the  united 
States  testing  machine,  during  the  fiscal  year  ended  June  30, 1889. 
Very  respeotftdly, 

S.  V.  BbnAt, 
Brig.  Oen.y  OhUf  of  Ordnance. 
The  Seobbtaby  of  Wab. 
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4  TESTS  OF  IBONy    STlSEL,   AND  OTHBB  MATERUIiS. 

Watebtown  Absbnal, 
Watertaumj  Mass.,  August  31,^  1889. 
Sib  :  I  have  the  honor  to  transmit,  herewith,  the  annual  report  of 
tests  of  iron,  steel,  and  other  materials  made  at  this  arsenal  with  the 
United  States  testing  machine,  daring  the  fiscal  year  ending  June  30, 
1889: 

The  total  number  of  specimens  tested  was  2,075,  of  which  1,247  were 
public  tests  and  828  for  private  parties. 
The  receipts  and  expenditures  for  the  year  were  as  follows: 

Te$Hng  fMokine,  1889. 

Amoont  appropriated $10,000,00 

Amount  leceived  for  private  tests 997.10 

Total  xeoeiTed w 10,997.10 

Expended  for  services  and  labor 8,354.87 

E:iq»ended  for  light,  power,  tools,  implements,  and  for  materials  for  re- 
pairs and  tests 2,217.13 

Deposited  to  credit  of  the  Treasurer  of  the  United  States 425. 10 

Total  disbursed $10,997.10 

Very  respectfully,  your  obedient  servant, 

F.  H.  Pabkeb, 
Lieut  OoL  Ord.  Dept.^  U.  S.  A.,  Oammanding. 

The  OHBIF  of  OBDXTAlfOE,  U.  S.  Abmt, 

Waahingtanj  D.  (7. 
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3.2-lNCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


8SHGIXBH8  PBOX  XUBE& 
No.  3682. 


Marks,  «&s? 

Diameter,^'.606. 

Sectional  area,  .20  square  inch. 


Saooeaaive 
doninitioo 

Permanent 
set 

SneoeaalT^ 

Semarka. 

TotaL 

Persqiure 
inoL 

peruioh. 

900 

1,000 

2,000 

8,000 

4.000 

8,000 

6,000 

7.000 

8.000 

9,000 

0^200 

9,400 

9^600 

9,800 

10.000 

10.400 

10,800 

11,200 

11,000 

12,000 

12.400 

12,800 

13,200 

13,600 

14.000 

14,400 

H800 

15^200 

18,600 

16,000 

16^400 

10,800 

17,200 

17,040 

Potmdf. 
1,000 
6^000 
10,000 
18,000 
20.000 
25^000 
80.000 
88,000 
40.000 
48,000 
40,000 
47,000 
48,000 
49,000 
80.000 
62,000 
84.000 
66.000 
88,000 
00.000 
62,000 
04,000 
OO^OOO 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
8^000 
84,000 
86,000 
88;  200 

IndL 

0. 

.000100 
.000250 
.000400 
.000560 
.000700 
.000850 
.001060 
.0)1200 
.001350 
.001380 
.001400 
.002350 

.  .003100 
.006400 
.007850 
.009750 
.011400 
.018800 
.010100 
.019100 
.020600 
.023250 
.096100 
.029600 
.082600 
.067400 
.041750 
.048000 
.052600 
.0600 
.0750 
.1000 

Tfuh. 

0. 

.000100 
.000150 
.000180 
.000150 
.000150 
.000160 
.000200 
.000160 
.000180 

0. 

.000050 
000950 
.000750 
.008300 
.001480 
.001900 
.001060 
.OplOOO 
.002800 
008000 
.001500 
.002650 
.002880 
.003500 
.002900 
.004900 
.004350 
.003850 
.006900 
.0078 
.0150 
.0850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 



........... 

Oeneral  tummarff. 


TauileatrengtiiperaqiiarelDOhof oxlciiialBeotion ponnds..    88,200 

Saatio Umit  per  aqnaretnoh  of  original  section do...    47,000 

SloDgation  per  inch  after  mntore inch..    0.2150 

Elongation  per  inch  onder  strain  at  elaatio  limit...  ^.« do...  .001400 

Sadttotloo  in  diameter  at  point  of  mptoze do...       .138 

Bednotloo  in  area  after  restore,  per  centum  of  original  aection 46L2 

Poaition of nrntara .^ ".00  fromneok. 

Chasaetsrof  nokannzflMO .».. silky. 

loflnohseotiana..: ...^. ".18,^^ 
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12  TESTS   OF  IBOK,    STEEL,   A^m  OTHER  liATERIALS. 

No.  3003. 

Marks,  f  ^-^ 

Diameter,  ^MHi. 

Sectional  area,  .20  square  inch. 


BloDfcation 
per  inch. 

BncoeaeiTe 
elongation 
INfflnoh. 

Fennuent 
set 

SnooesiiTe 
pe^^nt 

BeoiBiks. 

Total. 

Per square 

Poundt. 

206 

1,000 

2,000 

8,000 

4,000 

6^000 

6,000 

7,000 

8,000 

0,006 

0,200 

0,400 

9,600 

0,800 

10,000 

10,400 

10,800 

11,200 

11.600 

12;  000 

12.400 

12,800 

18,200 

18,600 

14,000 

14,400 

14,800 

15.200 

15,600 

16.000 

16.400 

16,800 

17,000 

Pwndi. 
1,000 
5^000 
10,000 
16,000 
20,000 
20,000 
80.000 
85,000 
40,000 
45.000 
45,000 
47.000 
48.000 
40.000 
50.000 
52,000 
54.000 
56.000 
58,000 
60.000 
62;  000 
64.000 
66.000 
68.000 
70,000 
72.000 
74.000 
76.000 
78.000 
80,000 
82;  000 
84,000 
85,460 

Inch. 
0. 
.000100 

000500 
.000600 

000806 
!000050 
.001300 
.001260 
.001460 
.001600 
.001650 
.004100 
.006600 
.007260 
.000560 
.001110 
.018550 
.015560 
.018100 
.020000 
.022400 
.025350 
.028250 
.082000 
.036000 
.040660 
.046000 
.0525 
.0620 
.0760 
.0050 
.1200 

Inek. 
Oi 

.000100 
.000200 
000200 

.Sooioo 

.000200 

.000166 

.000150 

.000160 

.000200 

.000060 

.000066 

.002550 

.002400 

.000750 

.002300 

.001550 

.002460 

.002000 

.002550 

.001900 

.002400 

.002950 

.002900 

.003760 

.004000 

.004660 

.005360 

.0065 

.0005 

.0180 

.0200 

.0250 

IfUh. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ififik. 
0. 

Initial  load. 
Elastic  limit 

Tenailestrangth. 

Tensile  ttrength  per  sqnaie  Inoh  of  original  section poitnda..    85^460 

Blastio  limit  per  sqaarelnoh  of  oxlglnaraeotion do...    47,000 

Elongation  per  Inon  after  rapture Inoh..    0.2600 

Elongation  per  Inch  nnder  strain  at  elastic  limit < do...  .001550 

Sednotion  In  diameter  at  point  of  mptore do...       .185 

Bedootlon  in  area  after  raptore,  per  oentnm  of  original  section 46.2 

PipBttlon  of  rnptnre ".OOfbomneck 

r  of  Moken  snrlkoe 

lofinohseetions ".IT,".! 
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No.  3694. 
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Marks,  StTm 
Diameter,  ".505. 


Diameter,  ^^505. 

Sectional  are%  .20  square  inch. 


ApiOied  loads. 

SnooeMlTe 
eloDEstion 
perlnob. 

Pennaiieiit 
set. 

SacoeMiye 
set 

Bemarka. 

TotaL 

Persqaare 
inch. 

Pounds, 
200 
1,000 
2,000 
8.000 
4,000 
^000 
6,000 
7,000 

9,000 
9,800 
10,000 
10.400 
10,800 
11.200 
11,000 
12,000 
12,400 
12,800 
13,300 
13,600 
14,000 
14,400 
14,800 
15,200 
15.600 
16,000 
16^400 
10.800 
17,200 
17,600 
'    17,960 

Founda. 
1.000 
5,000 
10,000 
15,000 
20,000 
26^000 
80.000 
35^000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,(H>0 
56,000 
58,000 
00.000 
62^000 
64,000 
66,000 
68,000 

74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 

a»,ooo 

80^800 

Jneh. 
0. 

.000100 
.000260 
.000400 
l000560 
.000700 
.000660 
.001050 
.001200 
.001850 
.001350 
.601400 
.001460 
.001800 
.008750 
.005600 
.007500 
.009250 
.011260 
.013060 
.015000 
.017260 
.019750 
.022150 
.025000 
.028000 
.031000 
.034650 
.038750 
.044150 
.049900 
.058750 
.0700 
.0850 
.1300 

Ineh. 

0. 

.000100 
.000150 
.000160 
.000150 
.000150 
.000160 
.000200 
.000150 
.000150 

0. 

.000050 
.000050 
.000350 
.001950 
.002050 
.001900 
.001750 
.002000 
.001800 
.001950 
.002260 
.002500  . 
.002400 
.002850 
.003000 
.003000 
.003660 
.004100 
.005400 
.005750 
.008660 
.011250 
.0150 
.0450 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Jneh. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 

General  summary, 

reosile  strength  per  square  inch  of  oiifcinal  section pounds..    89,800 

Ebstio limit  per  sanare  incli  of  original  section do...    4&000 

Elongation  per  inflA  after  mptnre inch..    0.2050 

Honiation  per  inch  nnder  strain  at  elastic  limit do...  .001450 

Sednotion  in  diameter  at  point  of  raptoie — .• do...       .186 

Rednctiim  in  area  after  rupture,  per  centom  of  original  section 46.8 

Positionof  rapture ".50  from  neck 

Chazaoter  of  Inoken  surface silky 

Xkngatlon of  inoh  sections ".11,  ".80 
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TESTS   OF  IBON,  STEEL,  AND   OTHEB  MATEBIALS. 


No.  3696. 

Marks,  g|s£ 

Diameter,  '^505. 

Sectional  area,  .20  square  incb. 


Applied  loads. 

Blongatlon 
poriDoh. 

SoocoBsiTe 
perinoh. 

Penvaiieiit 

set. 

SnooMsive 
pennanent 

Mt. 

Bemarks. 

• 

Total 

Persquiire 
inch. 

Fmindt. 
200 
1,000 
2.000 
8,000 
4,000 
5.000 
6,000 
7.000 

8;  000 

9,000 
9,200 
0,400 
9,600 
0.800 
10,000 
10,400 
10,800 
11,200 
11,600 
12,000 
12.400 
12,800 
13,200 
13,600 
14,000 
14,400 
14.800 
16,200 
16,600 
16,000 
16,400 
16.800 
17,200 
17,600 
17.730 

Founds, 
1.000 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
R'.OOO 
60,000 
63,000 
64,000 
66.000 
68.000 
70.000 
72.000 
74,000 
78,000 
78,000 
80.000 
52,000 
84.000 
86,000 
.88,000 
88,650 

Iwik, 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.001000 
.001100 
.001250 
.001400 
.001450 
.001550 
.001900 
.005600 
.006260 
.007750 
.009600 
.011600 
.018500 
.016250 
.017250 
.019100 
.02190(» 
.024250 
.027750 
.030350 
.034000 
.038000 
.042250 
.047250 
.054000 
.064250 
.0750 
.1000 
.1350 

Inch. 
0. 

.000100 
.000150 
.000200 
.000150 
.000200 
.000200 
.000100 
.000150 
.000150 
.000050 
.000100 
.000350 
.003700 
.000650 
.001500 
.001750 
.002000 
,002000 
.001750 
.002000 
.002150 
.002500 
.002350 
.003500 
.002600 
.003650 
.004000 
.004250 
.005000 
.006750 
.010250 
.010750 
.0250 
.0850 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 
Tensile  strength. 

General  summary. 


Tensilestrengthpefsqaare  inch  of  original  section poonds.. 

Elastic  limit  per  square  inch  of  original  section do...     47,000 

Elongation  per  inch  afternxptore inch..      0.2100 

Elongation  per  inch  under  strain  at  elastic  limit '. do...    .001560 

Bednction  in  diameter  at  point  of  mptore do...         .145 

Bedaction  in  area  after  roptnre,percentnm  of  original  section 49.1 

Position  of  mptare I'MSmmnock 

Ghaxaoter  of  broken  surface «Uky 

Elongation  of  inch  seotions "*i%  •"26* 


TESTS  OF  IBON|  ST£EL,  AND   OTHSB  ICATERIALS. 

No.  3784. 
Marks,  «1pJ 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  2'\ 
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AppUed  loads. 

Sonmtloii 

SaoOMsiTe 
elonntioD 
perinch. 

PenuoMiit 

aet 

Suooeaslye 

pennancnt 

■at 

Banarka. 

Total; 

PersoiBaze 

pwlndL 

200 

1,000 
2.000 
4,000 
0,000 
7,000 
8,000 
8.400 
8,000 
8.800 
9.000 
9.200 
9,400 
9.800 
10,200 
10,000 
11,000 
11,400 
17,040 

PoMMlf. 

1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42.000 
43.000 
44,000 
45,000 
40.000 
47,000 
40  000 
61,000 
68,000 
66,000 
67,000 
86^900 

Jndk. 
0. 

.000100 
.000300 
.000660 
.000860 
.001050 
.001300 
.001860 
.001460 
.001560 
.002500 
.004000 
.005400 
.007000 
.008860 
.010000 
.012660 
.014750 

IfidL 
0. 

.000100 
.000200 
.000260 
•000800 
000200 
'.000260 
.000050 
.000100 
.000100 
.000950 
.001600 
.001400 
.001000 
.001850 
.001750 
.001060 
.008200 

0. 
0. 

JfidL 
0. 

Initialload. 
Blastio  limit* 
Tanaile  strength. 

0. 

0. 

.......^... 

(^vMTal  mmmary. 

Tenaile  atrcngtli  per  iqiiaiahioli  of  original  aaotion ponnds..    86.200 

Elaatio linilt  per  aanna  itteh  of  original aeotion do...    44,000 

Elongation  per  inon  after  raptare * inoh..    0.8000 

Bkmgatlon  per inohnnder aoain at elaatio  limit do...  .001650 

BedncUon  in  diameter  at  point  of  raptare do...       .106 

Sednetionin  area  after  ^ptare,  per  oentom  of  original  aeotion 87.1 

Poaition  of  rupture ^ ".  60  ftom  the  neck 

Cbaraoter  of  broken  eaifiMe Silky 

Xk>ng»tlon  of  Indh  aeeClona ".80,*'M0 


16    '        TESTS   OF  mON,  STEEL,   AND   OTHER  MATERIALS. 

^O.  3786. 

Marks,  I&.J 

Diameter,  ^^506. 

{Sectional  area,  .20  sqaareinoh. 

Gktaged  length,  2". 


AppUed  loikU. 

Elonntton 
permoh. 

Svooenire 
ekmgatioii 
peruioh. 

PermaoeDt 
■et 

BnooeMlTe 
pennsnent 

Benurka. 

ToteL 

'".X" 

200 
1,000 
.2,000 
4,000 

6,000 
7^000 
8^000 
8.400 
8^000 
^800 
0.000 
0^200 
0,400 
O^flOO 
10,000 
10,400 
10^800 
11^200 
11,000 
17,470 

Pomnds. 
1,000 
6,000 
10,000 
20.000 
30,000 
86^000 
40,000 
42,000 
43,000 
44,000 
46.000 
46,000 
47,000 
48;  000 
60.1XX> 
6^000 
64^000 
60.000 
68,000 
87,860 

JimA. 
0. 

.000100 
000000 
'.000460 
•000860 
.001000 
.001200 
.001880 
.001400 
.001600 
.001660 
.001850 
.002200 
.002000 
.000000 
.008260 
.010000 
.011880 
.014600 

Inch. 
0. 

.000100 
.000200 
.000160 
.000100 
.000160 
.000200 
.000160 
.000060 
.000100 
.000060 
.000300 
.000350 
.000700 
.003100 
.002250 
.001750 
.001850 
.002060 

Ineh. 
0. 
0. 

Jneh. 
0. 

Initial  load. 

ElaaUo  limit. 
Tenaile  atrensth. 

—.000060 

—.000060 

0. 

.000060 

General  eummarff, 

Tenaile atrangih  per  aqaare inob  of  original  aection ponnda..    87,860 

Elaaticlimit  per  aqnare  inch  of  original  aeotion do...    46.000 

Elongation  per  inch  after  raptore inoli..      .2060 

Elongation  per  inoh  nnder  atrain at  elaatio limit do...  .001550 

Bedaotion  in  diameter  at  point  of  mpture do...       .005 

Bednetion  in  area  after  mptnre^  per  oentom  of  original  aeotlon 84.0 

Poeltlon  of  mptnre '*-iO  from  the  neok 

Cliaraoter  of  broken  anrikoe ailky,  aenated;  trace  of  granulation 

Slangation  of  inch  aeotiona 'M6,".20« 


TESTS  OF  IRON,    STEEL,   AKD   OTHER   MATERIALS. 

No.  3786, 

Marks,  S?£ 

Diameter  ''.SOS. 

Sectional  .area,  ,20  sqaare  inch* 

Gwiged  length  2'\ 
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p«r  bioh. 

SnoceasiTe 
elongation 
per  inch. 

Permanent 
set. 

SacoessiTe 
set 

BemarkB. 

TotaL 

Peraqnare 
incL 

PoundM. 
20O 
1,000 
2.000 
4,000 
8,000 
7,000 
81 000 
8^400 
8,800 
$800 
9,000 

10^900 
10^200 
10,800 
11,000 
11,400 
11,800 

uaoo 

16^810 

Pounds, 
1.000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49.000 
50,000 
51.000 
53,000 
55,000 
67,000 
59,000 
81,000 
84,060 

Inch. 
0. 

.000160 
.000800 
.000550 
.000900 
.OOUOO 
.001800 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001650 
.003400 
.008400 
.007100 
.009250 
.011400 
.OiSOOC 
.015760 
.018250 

Ineh,     ' 
0. 

:  000160 
.000150 
.000250 
.000359 
.000200 
.000200 
.000050 
.000060 
.000050 
.000050 
.000050 
.000050 
.000050 
.001760 
.003000 
.000700 
.002150 
.002150 
.002200 
.002160 
.002500 

Inch, 
0. 
0. 

Xfi«A. 
Oi 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

0. 

0. 

.....  .. 

General  sumnuirif. 

TasQe  atren^  per  ■qoareinoh  of  oriffinal  section ponnds..     84,050 

Bastie  limit  per  square  inoh  of  originu  section do...      48;  000 

Bkmgation  per  iacK  after  ruptare inch..     0.1550 

Elongation  per  inch  under  suain  at  elastic  limit do...    .001650 

BednoUon  in  diameter  at  point  of  rapture do...         .005 

Bedoetioo  In  area  after  raptore,  per  oentam  of  original  section 28.9 

Poattion  of  rapture ".  80  ftom  the  neok 

G3iaraeter  of  broken  snrfiMse silky,  serrated 

KOflnohseotiona '<21*   ".10 

H.  Ex.  U-— 2 


■J 


18  TESTS  OF  IBOH,   STEEL,   AKD  OTHEB  liATEBIALS. 

No.  3787. 
Marks,  S?^2 
Diameterr^'.505. 
Sectional  area,  .20  square  inch. 
Gkraged  length,  2". 


AppUedloftds. 

periocfa. 

Snooessive 
^ongation 
perlnoh. 

Permanent 
■et 

SneoeaaiTe 
set. 

'Bemarka. 

TotaL 

Personam 

Povndi, 

soo 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8.400 

8.600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10.800 

11.200 

17,020 

Poundt, 
1,000 
^000 
10,000 
20.000 
80,000 
85,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
48.000 
60,000 
62,000 
64,000 
66^000 
85,100 

0. 

.000160 
.000300 
.000700 
.000950 
.001160 
.001360 
.001400 
.001460 
.001600 
.001750 
.002000 
.004750 
.006660 
.008760 
.010760 
.012650 

Jndk, 
0. 

.000160 
.000160 
.000400 
.000280 
.000200 
.000200 
.000060 
.000050, 
.000160 
.000160 
.000260 
.002760 
.004900 
.002100 
.002000 
.001900 

JnOL 
0. 
0. 

0. 

Initial  load. 
BlaatioUmit. 

Tenaileatmigth. 

0. 

0. 

Crtneral  Bummarg, 


TenaileatrengthperaQnareinohoforiffinalaeotlmi ponnds. 

Elaatio  limit  per  sanare  inch  of  orlgiDal  aeotion do.. 

Blongation  per  Inon  after  rapture inch. 

EloDc^Uon  per  inch  nnderatrain  at  elaatio  limit do.. 

Beduotion  io  diameter  al  point  of  raptnre , do.. 

Kednction  in  area  afterrnptnre,  per  oentnm  of  original  aeotion 

Position  of  raptnre I'MO  from  the  neok 

Character  of  broken  anrfnce fiOky;  serrated.    Opened  oraeka  in  anrfiioe  of  atom 

Elongation  of  inch  seotiona ".27*.  ".21 


88^100 
4^000 

.2400 
001460 

".106 
87.1 


TESTS   OF  IBON^  STEEL,  AND   OTHER  MATERIALS. 

No.  3778. 
Marks,  lf-5 
Diameter,  ^^605. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  2''. 
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Applied  loads. 

SoMeaaive 
elongation 
per  inch. 

Penaanant 
set. 

Snoceaaiye 

set 

Bemarka. 

TotaL 

Paraqoue 
inch. 

Fwnd». 
200 
1,000 
2.000 
4;  000 
6,000 
7,000 

8;  000 

8,400 

8,600 

8;  800 

0,000 

0,200 

0,600 

10.000 

10,400 

10^800 

11,200 

16^580 

PoundB, 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 

60,00b 
52,000 
54,000 
60.000 
83,900 

Inch. 
0. 

.000100 
.000300 
. 000560 
.000900 
.001100 
.001350 
.001400 
.001450 
.001800 
.002050 
.003300 
.006500 
.008500 
.011000 
.013000 
.015260 

Inch. 
0. 

.000100 
.000200 
.0002BO 
.000350 

000200 
1000250 
■  000090 
.000050 
.000350 
.000260 
.001250 
.003200 
.002000 
.002600 
.002000 
.002260 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaatioUmit. 

TenaUe  atrength. 

0. 

0. 

General 

Teoaileatrangtliperaqnareinohof  ozigtnalaaotion pounds..     82,000 

Elaatio limit  per  sonare inch  of  original  section do...     43^000 

Elongation  per  inon  after  rapture inch..      0.2400 

KLongatioa  per  inch  under  strain  at  elastio  limit do...    .001450 

Seduction  in  diameter  at  point  of  rupture do...         .146 

Redaction  in  area  aftar  rupture,  per  centum  of  original  section 49.1 

Position  of  rupture ".00  from  the  neck 

Charscter  of  broken  surfisce ailky 

BIoDgatlon  of  inoh  sections ".34*.  ".14 


'20  TESTS  OF  ISONy  STEEL,  AlH)  OTHER  MATEBUL8. 

No.  3779. 
Marks,  §5«5 
Diameter,  ^^505. 
Seotional  area,  .20  square  inch. 


Applied  loads. 

"is^ 

SneoeuiTe 
elODtttion 
periBob. 

Pennanent 
aet. 

Snooaaahre 

Bemarko. 

ToteL 

PerMnuoe 
ineii. 

Poundt. 
200 
1,000 
2,000 

Sooo 

6^000 

7,000 

8^000 

6.400 

8^600 

6^800 

0,000 

0.200 

$400 

0.800 

10.200 

10,000 

11,000 

11,400 

16,510 

Pomdt, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40.000 
42,000 
48.000 
44»000 
46,000 
46.000 
47,000 
40,000 
61,000 
63.000 
65,000 
57,000 
82,560 

Ineh, 
0. 

.000100 

000800 

.000650 

.000000 

.oonso 

.001850 
.001460 
.001650 
.001600 
.002850 
.004250 
.006400 
.007850 
.009850 
.012000 
.014800 
.016500 

Indi, 
0. 

.000100 
.000200 
.000260 
.000850 
.000250 
.000200 
.000100 
.000100 
.000060 
.00075U 
.001000 
.00215U 
.001450 
.002000 
.002150 
.002800 
.002200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
BUatio  limit 
TanaUeatmicth. 

a 

.000050 

.000050 

GanaroZ  MMRmory. 

Tensile  atrcngth  per  aqiiare  inch  of  original  aeotion , poanda..     82,650 

Klastlo  Umit  per  aqnsra  inch  of  origlnu  aeotion .%.... do...     44,000 

Elongatton per  inon  after  mptore inoh..     0.2460 

Elongation  per  inch  under  atrain  St  elastio  limit do...    .001600 

Bednctlonmdismeterstpointofmptare do...         .126 

Bednotiflo  in  are* after  raptare^ per  centum  of  original  aeotlon 48.8 

Position  of  rapture 1"  Dkhd  the  nook 

Ghmioter  of  broken  sarfluse silky 

lof  inchaeetlons ^ ".82*,  ".17 
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No.  3780. 
Marks,  ^%S 
Diameter,  ".605. 
Sectional  area,  .20  square  incb. 
Oanged  length,  2". 


Kbmsation 
perlnoh. 

StLCOMsiTe 
perlnoh. 

PermBDent 
set. 

SncceasiTe 

pemuoient 

set. 

Bemsrka. 

TolaL 

Fersqiiare 
inolu 

PoundM. 

200 

1.000 

2.000 

4.000 

O^OOO 

7.000 

8,000 

8,400 

6.800 

8,800 

9.000 

9,400 

9.800 

10.200 

10800 

11,000 

18,940 

Ptmndt. 
1.000 
5,000 
10,000 
20.000 
30,000 
85,000 
40.000 
42,000 
43,000 
44,000 
45,000 
47.000 
49.000 
61.000 
53.000 
55.000 
81,200 

Ineh. 
0. 

.000100 
.000260 
000600 
.000800 
.000960 
.001350 
.001350 
.001850 
.002750 
.005000 
.007000 
.008000 
.OUOOO 
.013000 
.015860 

Inch. 
0. 

.000100 
.000150 
.000250 
.000800 
.000150 
.000300 
.000100 
.000500 
.000900 
.002250 
.002000 
.001900 
.002100 
.002000 
.002300 

InelL 
0. 
0. 

XfM^ 

0. 

Initial  loftd. 
BlMtioUmlt. 

0. 
0. 

General  eummary. 


Tenaile  ttfength  per  square  inch  of  OTiflln»lieGtion pounda. 

^a«tlo limit  per  aauare inch  of  origins  aeotion do.. 

Kkmgatton  per  inch  after  rapture inch. 

Bongution  per  inch  under  strain  at  elaatlo  limit do.. 

Bednotion  in  diameter  at  point  of  rapture do.. 

Brdootion  in  area  after  rapture,  per  centum  of  original  section 

Poaition  of  rupture ".00  from  the  neck. 

CfaKBoter  of  broken  surface silky 

monffatten  of  Ineh  sections ".29».  ".19 


81,200 
42,000 
0.1900 
001860 
.115 
40.3 


J 
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TESTS  OF  IRON,  STEEL,  AKD  OTHEB  MATERIALS. 


Marks,  g&«J 
Diameter,  ^^605. 


No.  3781. 


Diameter,  ^^605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elonfcation 
per  inch. 

Saooeesire 
elongation 
perlnoh. 

Permanent 
aet 

SnooeaalTe 

Bemarks. 

Total. 

PerBquare 
indi. 

Poundt. 

900 

1,000 

2.000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

$800 

0,000 

0,200 

S;400 

0,800 

10,200 

10,600 

11,000 

11,400 

16,480 

Poundt. 
1,000 
6,0C0 
10,000 
20,000 
80,000 
85,000 
40,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
40,000 
51,000 
53,000 
65^000 
57,00© 
82,400 

Inetu 
0. 

.000150 
.000850 
.000600 
.000050 
.001200 
.001400 
.601450 
.001500 
.001550 
.002000 
.004400 
.005650 
.007600 
.010000 
.012250 
.014350 
.016000 

Inch. 
0. 

.000150 
.000200 
.000250 
.000350 
.600250 
.000200 
.000050 
.000050 
.000050 
.001050 
.001800 
.001250 
.0U19S0 
.002400 
.002250 
.002100 
.001650 

Tneh. 
0. 
0. 

o.^-^ 

Initial  load. 
EUstIo  limit 
TenBUe  Btrongth. 

0. 

.000050 

.000050 

General  eummary. 

TensQe  strength  per  Bqiuneinoh  of  original  section pounds..     82;  400 

Elastie  limit  per  square  Jnc^  of  original  section do...     44,000 

Elongation  per  inch  after  raptnre inch..      0.2000 

Elongation  per  inch  under  strain  atelastio  limit do...    .001660 

Bedaotion  in  diameter  at  point  of  rapture do . . .         .  125 

Kednotion  in  area  after  raptnre,  per  centum,  of  original  sectioo 48.8 

Position  of  rapture ".60  from  the  neck 

Charaoterof  broken sorfsce silky 

Elongation  of  inch  sections ".80*,  ".10 


TESTS  OF  IBON,    STEEL^   AND   OTHER  MATEBIALS. 
8PECIHEVB  FaOK  JACKETS. 
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Marks,  ^^^ 
Diameter/ '^6a5, 


No.  3805. 


Diameter,  ''MS. 

Sectional  area,  .20  sqaarei  inch. 

Ganged  length,  2". 


Xlongation 
perbioh. 

SuooeBslye 
olonnitioD 
perbtob. 

Permanent 
set. 

Snocessiye 

^rmanent 

set 

Bemarka. 

TotaL 

^nsr" 

Potmdt, 
800 
1.000 
2.000 
4.000 
0,000 

aiooo 

01900 
01400 
8,000 
0.800 
lOlOOO 
10^200 
10.400 
10.000 
10^800 
11.000 
11,200 
11,400 
11,000 
11,800 
12,200 
12.000 
18.000 
18.400 
18,800 
20,780 

1.000 
0.000 
10.000 
20^000 
80.000 
40,000 
40^000 
47.000 
46,000 
48,000 
60,000 
51,000 
62,000 
68,000 
54,000 
56,000 
50,000 
57.000 
68,000 
60,000 
61,000 
03.000 
0^00O 
87.000 
08,000 
108,860 

Inch. 
0. 

.000200 
.000350 
.000700 
.001000 
.001360 
.001600 
.001500 
.001600 
.001050 
.001700 
.001700 
.001750 
.001800 
.001850 
.001800 
.001960 
.002300 
.002000 
.003350 
.006000 
.007900 
.009250 
.010900 
.012500 

Inch. 
0. 

.000200 
.000150 
.000350 

;000360 
.000150 

Ol 

.000100 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000060 
.000360 
•000300 
.000760 
.002060 
.001900 
.001360 
.001660 
.001600 

Indi. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  atrength. 

0. 
0. 

Chneral  summary, 

T«iiaUestren|{th  per  aqnare  Inch  of  original  aeetlon poanda..    103,950 

Xlaatlo  Bait  per  aonarelnoh  of  original  aeotion do...     66^000 

Bnngatiom  per  inen  after  mptnre iooh..     0.2050 

XkngatioB  per  ineh  under  attain  at  elastlo  limit do...    .001950 

BedaetloB  in  diameter  at  point  of  raptare do...        .115 

Bednctton  in  acea  after  mptue,  per  oentam  of  original  aeetion 40.8 

PeettiOBOfnipiuie I'MO  flnom  the  neok 

Chaiaeterof  nrokenaoxftee ailky 

"   loflndhaeetioiia ".lfs".ao» 


24  TESTS   OF  IBON,  STEEL,  AND   OTHEB  HATEBIALS. 

IfTo.  3771. 
Marks,  3|J^J 

Diameter)  ''.506. 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2". 


.AppUed  loads. 

Eloneation 
per  Inch. 

Sncoeasive 
elongatioD 
perincb. 

Pemianent 
set 

Saccesaive 

permanent 

set 

Semarks. 

Total. 

Per  square 
incli. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9^200 

9,400 

9.000 

0.800 

10.000 

10, 200 

10,400 

10,600 

11,000 

11,400 

11,800 

12,200 

12,600 

19,060 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62.000 
63,000 
65,000 
57,000 
59,000 
61,000 
63,000 
95,300 

Inch. 
0. 

.000100 
.000250 
.000650 
.001050 
.001300 
.001550 
.001600 
.001600 
.001650 
.001700 
.001900 
.002100 
.002600 
.006000 
.007000 
.008500 
.010000 
.011700 

Inek. 

0. 

.000100 
.000150 
.000400 
.000400 
.000250 
.000250 
.000050 

0. 

!000050 
.000050 
.000200 
.000200 
.000600 
.002400 
.002000 
.001500 
.005000 
.0U1700 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 

EUstio  limit 
Tensile  strength. 

* 

.000050 
.000050 

.000060 
0. 

General  Bummary, 

Tensile  strength  per  square  inch  of  orleinal  section pounds..     95,800 

Slastio  limit  per  sqoaro  inch  of  orlginalsection do..-      60,000 

Blongation per incn after  nxptore inch..     0.2360 

Xllongation  per  inch  nnder  strain  at  elastic  limit do...    .001700 

Redaction  in  diameter  at  point  of  raptnre do...         .135 

Bedaotion  in  area  after  ruptare,  per  centum  of  original  section 46L2 

Position  of  rupture ''1  from  the  neck 

Character  of  OToken  surface silky. 

Elongation  of  inch  sections ".33*,  ".14 


TESTS  OF  IRON,  STEEL,  ANJO   OTHER  MATERIALS. 

No.  3772. 
Marks,  ?^ff^ 
Diameter,  ^^505. 
Sectional  area,  .20  square  inch. 
Oanged  length,  2J' 
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▲l»pUedloiida. 

perlnoh. 

SaooeadTe 
eUmgation 
perlnoh. 

Pennanent 
set. 

SnooeMlTe 

pcmiaaent 

set 

Benuffks. 

TotoL 

PerBqnare 
inoh. 

Poundt, 
200 

1.000 

2,000 

4.000 

6^000 

8,000 

9,200 

9,400 

9^800 

9.800 

10.000 

10,200 

10.400 

10.800 

10,800 

n.200 

11.000 

12.000 

U400 

12.800 

10.680 

Pinmdi. 
1,000 
6,000 

20.000 
80.000 
40,000 
40,000 
47,000 
48,000 

Slooo 

60,000 
61,000 
62^000 
68.000 
54.000 
60.000 
68.000 
60.000 
82.000 
64.000 
97.900 

JndL 

0. 

.  000060 
.000200 
000600 
.000800 
.001900 
.001450 
.001600 
.001650 
.001600 
.001660 
.001700 
.001900 
.002200 
.002400 
.004800 
.000600 
.000250 
.010500 
.011900 

Inch. 
0. 
.000060 

.000160 
.000800 
.000400 
.000800 
.000850 
.000058 

.mRooo 

.000050 

.000060 

.000050 

.000200 

.000300  • 

.000200 

.002600 

.001600 

.001760 

.001250 

.001400 

2n^ 

0. 
0. 

Ineh. 
0. 

InitUlload. 

Xlsstto  limit 
Tensile  strength. 

0. 
0. 

Omierdl  summary. 

Tenafle  strength  per  sqnsre  Inch  of  origlnml  section ponnds..    97,900 

BIsstle  limit  per  sqaarelnohof  origlnsl  section do...    61.000 

Blongstion per  inch  sfterinptDxe inch..    0.2300 

Elongstion per  inch  under  stniln  st  elsstio limit do...  .001700 

BediMUon  in  diameter  st  point  of  mptore do...       .116 

Bednetion  in  ares  after  rapture,  per  centum  of  original  section 40.8 

Position  of  mptnre 1"  ftora  the  neck 

Chancter  of  broken  sor&oe ^ sflkr 

Igtangation  of  inch  seeitons , M6,".31^ 


26  TESTS  OF  mON,   STEEL^   AND  OTHER  MATERIALS. 

Ko.3806. 
Marks,  ^$^i 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 
Oanged  length,  2". 


Applied  UMds. 

Blonntioii 
per  Inch, 

SacoeaalTv 
elOAsation 
per  Inch. 

Permanent 

aet. 

Saoceaaive 
aet. 

Bemarka. 

TotaL 

Peraonare 

PounOi. 
200 
1,000 
2,000 
4,000 
6,000 
8,0U0 
0^200 
9.400 
9.600 
9.800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,400 
11,800 
12,200 
12,600 
13,000 
19,860 

Powndt, 
1.000 

Sooo 

10.000 
20.000 
80,000 
40,000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
62,000 
63,000 
64,000 
63,000 
67,000 
50,000 
61.000 
63,000 
65,000 
96.800 

Inch, 
0. 

.000150 
.000^ 
.000660 
.001050 
.001850 
.001560 
.001600 
.001660 
.001650 
.001750 
.001800 
.001850 
.002000 
.002500 
.003100 
.006350 
.007100 
.008900 
.010600 
.012800 

Inch, 

0. 

.000160 
.000209 
.000800 
.000490 
.000300 
.000200 
.000050 
.000050 

0. 

.000100 
.000060 
.000050 
.000150 
.000500 
.000600 
.002050 
.001750 
.001800 
.001700 
.001700 

Ineh, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blaatic  limit 
TensQe  atrengtb. 

.000050 
.000050 

.000050 
0. 

General  summary, 

TenaOe  atrengCh  per  aqnare  inch  of  oriiclnal aeotion poonda..    96,800 

Elaatlo  limit  per  aqnare  inch  of  originalaeotion do...    62.000 

Elongation  per  inon  after  raptare inch..    0.2800 

Elongation  per  inch  nnder  atrain  at  elaatio  limit do... 9. 001850 

Bednotion  in  diameter  at  point  of  mptnre do...       .125 

Bednotlon  in  area  after  roptore,  per  oentom  of  original  aeotlon 48.8 

Poaition  of  raptore ".96ftom  theneok 

Charaoter  of  broken  anrfaoe ^^ allky 

Skmgation  of  Ineh  aeotiona ''.81*, 'M6 


TESTS  OF  IRON,   STElXy   AND  OTHER  MATERtAJLS. 

No.  3773. 
Marks,  ?,^^ 
Diameter,  ''.606. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2". 
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Soooeasire 
elongation 
per  inch. 

PennaDent 
set. 

SaoeeaaiTe 

permanent 

aet. 

Remarka. 

Total. 

Persqiure 
inoh. 

per  Inch. 

PiHHMit. 

200 

1,000 
2.000 
4.000 
6,000 
8.000 
9.200 

g;400 

9,000 
9,800 
10.000 
10;20O 
10,400 
10,000 
10,800 
11,200 
11000 

12;  000 

12.400 
12.800 
19.360 

Pamdt, 
1,000 
6,000 
10,000 
20,000 
90,000 
40.000 
46,000 
47.000 
48.000 
49.000 
60.000 
01,000 
62.000 
68.000 
64,000 
60,000 
68;  000 
00,000 
02,000 
04,000 
06;  800 

Jneh. 
0. 
.000100 
.000850 
.000700 
.001150 
.001600 
.001750 
.001800 
.001850 
.001900 
.002000 
.002100 
.002350 
.002600 
.008100 
.006150 
.007000 
.008750 
.010500 
.012100 

Ineh. 
0. 

.000100 
.000250 
.000850 
.000450 
.000450 
.000150 
.000050 
.000050 
.000050 
.000100 
.000100 
.000250 
.000250 
.000500 
.002050 
.001850 
.001750 
.001750 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blaatic  limit. 
TensQe  strength. 

.000100 
.000100 

.000100 
0. 

Qenaral  awnmary. 

TeoflHeatreDgthperaqnareinehoforiiclnalBeotion  — « ponnda..     06,800 

EUaUc  limit  per  aquare  inch  of  original  aection do...      51,000 

Eloncatfon  per  inch  after  rupture inch..    0.25000 

Elongation  per  inoh  under  strain  at  elaatio  limit do...    .002100 

RedncMon  in  diameter  at  point  of  rupture do...         .185 

Seduction  in  area  after  rupture,  per  centum  of  original  aecUon 40.2 

Position  of  rapture 1"  from  the  neck 

Character  of  broken  surfaoe dilky 

Slongstion  of  Inohaeotiona ".17,  ".38* 
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TESTS   OF  IRON,   STEEL,   AND   OTHEQ   MATERIALS. 
ISTo.  3807. 


Marks,  ^tTT 

Diameter,  '^504. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  2". 


Ai»pUed  loads. 

per  moh. 

Saooeeaive 
elongation 
per  inch. 

Pennsnent 
aet 

Sneceasive 

Benutfka. 

TotaJ. 

^•jn-r" 

Poundt. 
200 
1,000 

Sooo 

i,000 
6^000 
8.000 
9.200 
9,400 
9.600 
9.800 
10,000 
10.200 
10,600 
11,000 
11.400 
11,800 
12,200 
18,100 

Pounda. 
1,000 
6,000 
10.000 
20.000 
30,000 
40,000 
46.000 
47,000 
48,000 
49.000 
60,000 
61.000 
53,000 
65,000 
67,000 
69,000 
61,000 
90,960 

Ineh. 
0. 

.000150 
.000350 
.000750 
.001150 
.001500 
.001650 
.001750 
.001800 
.002000 
.002750 
.003800 
.006250 
.008000 
.009750 
.OU600 
.018600 

Jnek. 
0. 

.000160 
.000200 
.000400 
.000400 
.000350 
.000150 
.000100 
.000050 
.000200 
.000750 
.001050 
.002450 
.001750 
.  001750 
.001050 
.002000 

Inch. 
0. 
0. 

a 

Initial  load. 
Elaatie  limit. 

TenaUe  strength. 

.000100 
.000150 

.000100 
.000050 

General  summary, 

Tenafle  atrength per  aqaare  inch  of  original  section inmnda..      90,950 

JBlaatio limit  per  aqnare ^nch  of  original aeotion do...     48.000 

Bloogation  per  inon  after  mptnre inch  .     0.2350 

Elongfttlonperinoh  under  strain  at  elaBtic  limit do...    .001800 

Reduction  in  diameter  at  point  of  mptnre ;.do...         .144 

Bednotion  in  area  after  mptnre,  per  centum  of  original  aecUon 49. 1 

Position  of  mptnre ".  90  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12;  ".35* 


TESTS  OP   IBON,    STEEL,   AND   OTHEH  MATERIALS. 

No.  3782. 
Marks,  »»x!^^ 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Oanged  length,  2". 
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AppUed  loads. 

Sncceaatve 
elongation 
perinoh. 

Permanent 
set 

SnooeMive 

permanent 

set. 

Bemarks. 

Total 

Fersqaare 
incb. 

perlnoh. 

PlMMMZt. 

260 
1,000 
3.000 
4,000 

6^000 

a.000 

0,200 
O;400 
0,600 
0,800 
10,000 
10,200 
10,400 
10  600 
11,000 
11,400 
11,800 
12,200 
12,600 
18,810 

1,000 
6,000 
10,000 
26^000 
30,000 
40,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
55,000 
67,000 
50,000 
61,000 
63,000 
H050 

Insk. 
0. 

.000150 
.000350 
.000600 
.000050 
.001850 
.001600 
.001650 
.001750 
.001850 
.001050 
.002160 
.002500 
.003400 
.005850 
.008000 
.000750 
.011660 
.013400 

JimA. 
0. 

.000150 
.000200 
.000250 
.000350 
.000400 
.000250 
.000050 
.000100 
.000100 
.000100 
.000200 
.000350 
.000000 
.002450 
.002150 
.001750 
.001000 
.001750 

Inek, 
0. 
0. 

Ineh, 
0. 

Initial  load. 

Elaatto'limit. 
Tensile  strength. 

0. 
.000050 

'".oooow" 

C^eneral  9ummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..     04,050 

Slastio  limit  per  eanare  inch  of  original  section do...      50,000 

Elongation  per  inch  after  rapta re inch..      0.2500 

KloDgatlon  per  inch  onder  strain  at  elastic  limit do...    .001050 

Bttdaotlon  in  diameter  at  point  of  rupture do...         .005 

Bedvction  in  area  after  rnptnre,  per  oontnm  of  original  section 34.0 

Poaikkm  of  mptare , at  middle  of  stem 

Character  of  broken  snrfiMe silky,  45  per  cent.;  grannlar,  55  per  cent. 

""  ■   I  of  inch  sections ".»*,  ".25* 
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30  TESTS  OF  IBON,  STEEL,  AND  OTHEH  HATEBIALS. 

No.  8800. 
Marks,  ^ifftJ 
Diameter,  '^606. 
SectioDal  area,  .20  square  inch. 
Gauged  length,  2'^ 


Applied  loads. 

perlaoh. 

SocoMsiTe 
elonntlon 
perlnoh. 

PemiADent 

Baooe88iTe 

pemuuMnt 

Bet. 

Bemarks. 

'TotAL 

Peraqnara 

iQOh. 

PkWBdff. 

200 

3,000 
4,000 
6^000 
8,000 
9,200 
9,400 

9;eoo 

9,800 
10,000 
10,200 
10,400 
10,600 
10.800 
11,000 
11,400 
•11.800 
12.200 
12,600 
13.000 
10.110 

Poundi, 

1.000 
6,000 
10.000 
20.000 
80.000 
40,000 
46,000 
47.000 
48^000 
49.000 
60,000 
61,000 
62,000 
63.000 
64,000 
55.000 
57,000 
60.000 
61.000 
63.000 
65^000 
95.660 

Ineh. 
0. 

.000100 
.000300 
.000700 
.001060 
.001400 
.001600 
.001700 
.001750 
.001800 
.001900 
.001950 
.002050 
.002860 
.002650 
.003300 
.006600 
.097900 
.006000 
.011000 
.013400 

Ineh. 
0. 

.000100 
.000200 
.000400 
.000850 
.000360 
.000200 
.000100 
.000050 
.000060 
.000100 
.000050 
.000100 
.000300 
.000300 
.000650 
.002800 
.002300 
.001000 
.001100 
.002400 

IndL 
0. 

0. 

0. 

Initial  load. 

Blaatlo  limit. 
Teiudle  strength. 



0. 
.000060 

"".606056" 



General  summary. 

Tensile  strength  per  sqaare  inch  of  orisinal  section ponnds..      06,550 

Blastio  limit  per  square  inoh  of  originalsection do...      52,000 

Elongation  per  incii  after  mptnre inch..      0.2200 

Elongation  per  inch  under  strain  at  elastic  limit do. ..     .  002050 

BedncUon  in  diameter  at  point  of  mptare do...         .125 

Bednotion  in  area  after  mptare.  per  cen  torn  of  original  section 42.3 

Position  of  mptnre 1"  iVomtbeneok 

Character  of  hroken  surfaoe silky;  slightly  grannlar 

Elongation  of  inch  aections ^ ".80VM4 


TESTS  OF  ISOH,  STEEL,  Aim  OTHER  MATERIALS. 

ISTo.  3774. 
Marks,  »;^' 
Diameter,  ''.505. 
Seetional  area,  .20  square  ineh. 
Gauged  length,  2^. 
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iwr&sh. 

SnooMilTe 

elonfffttton 

perinob. 

Penmment 
set. 

SoooMaiTe 
permuient 

ML 

Total 

^•sar* 

Semftrkt. 

Fmmdt, 
200 
1,000 
2,000 
4,000 
8^000 
8,000 
8^900 

9,800 

Sooo 
10,000 

10,200 
10,409 
10,809 
l«.80O 
11,000 
11,200 
11,409 
11,800 
11,800 
12,200 
12,800 
18,000 
18;  409 
18.800 
20^249 

flMHMlt. 
1,000 
6^000 
10,000 
28,000 
89,000 
40,000 
48,000 
47,000 
48,000 
49,000 
69,000 
81,000 
68,890 
63^000 
64,000 
86.000 
68,000 
87,000 
66,000 
69,000 
S^OOO 
88,000 
86,000 
97,000 
89,000 
101,200 

Jndk. 
0. 

.000100 

.000800 
.000900 
.001860 
.001650 
.001560 
.001800 
.001800 
.001860 
.001700 
.001860 
.001900 
.001950 
.002000 
.002100 
..002400 
.002760 
.008450 
.006350 
.007760 
.000600 
.011860 
.012900 

0.    - 
.000100 
.000250 
.000960 
.000300 
.000450 
.000200 

0. 
.000060 

.000060 
.000060 
.000160 
.000050 
000060 
! 000050 
.000100 

*000860 
! 000700 
.001000 
.002400 
.001760 
.002350 
.001060 

Uck. 

0. 
0. 

JimA. 
0. 

Initial  kwd. 

EImUo  limit. 
TenaUestreogth. 

0. 
.000050 

"  *.  oooom'  ' 

General  9ummarjf. 

ToBsile  strength  per  aqnare  inch  of  original  seotion..... ponnda..    101,200 

Xlaatio  limit  per  aqnare  ineh  of  originAlBectlon do...     88^000 

KlangnUmi  per  ineh  afler  raptoie inoh..     9.2200 

Zlongation  per  ineh  under  strain  at  elaatio  limit do...    .002100 

Badnotion  in  diameter  at  potnt of  roptnre do...         .185 

Xednetlon  In  arsA  after  raptor^  per  oentom  of  original aeotlon 48^2 

PeaitloBofmplaze at  the  middle 

OhanelerofhiokenaaillMe tHky 

~"         "   loflnehaeetiona M2*,".22^ 
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TESTS  OF  IBON,  STEEL,  AND  OTHER  lUTEBIALS. 


No.  3776. 
Marks,  »^^J 
Diameter/ ^605. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2''. 


AvpUedloadB. 

^?fiS^" 

Saoeeuive 

1S« 

Pernument 
aet. 

SoooeisiTe 

pemument 

set. 

Bemarks. 

ToteL 

PersooAre 

200 
1,000 
2,000 
4^000 

ioSS 

s 

9^600 
0^800 
10,000 
10,200 
10,400 
10.600 
10,800 
11,200 
11,800 
12,000 
12,400 
12,800 
19,010 

PtollfMlff. 

1,000 
6,000 
10,000 
20,000 
80^000 
40.000 
48,000 
47,000 
48,000 
48,000 
60,000 
61,000 
62,000 
68,000 
64,000 
68^000 
68^000 
80,000 
82,000 
64,000 
86^060 

Indk. 
0. 
.000100 

.'oooooo 

•000960 
I0OI86O 
.001600 
.001560 
.001650 
.001000 
.001860 
.001700 
.001860 
.002000 
.002500 
.006000 
.007760 
.000350 
.011800 
.0129U0 

0. 

.000100 
.000260 
.000260 
.000850 
.000400 

ioooiso 

.000060 
0. 

.000050 
.000060 
.000060 
.000160 
.000160 
.000500 
.008100 
.002150 
.001000 
.001960 
.001800 

Inek. 
0. 
0. 

Ituh. 
0. 

Initiiaioad. 
BlMtio  limit. 

0. 
0. 

• 



General  summary, 

T«nsil0  ■irenctb  per  ■qoAra Inch  of  original  Motioii poonds..     95^060 

Xlaatio  limit  per  wnuffoinoh  of  origlnilaeotioii do...     51,000 

Xhnigstlon  per  ineh  afker  rapture inch..      0.2160 

Bongatian per inoh under emln at elMtio limit do...    .001700 

Rednotlon  in  diameter  at  point  of  mptare do..'.        .106 

Beioetloii  tn'aiea  after  rapture,  per  oentam  of  original  section 87. 1 

PmUIoh  of  rapture ".86  flrom  tbe  neek 

OhaneteroflnokensarflMse graoalar,  76  pw  oent. ;  ailkj,26peroent 

BloBgattOBofJiMhMOtlona ".14;«.29* 


TESTS  OF  IBONy  STJBEL,  AND   OTHEB  MATEBIAL& 

No.  3783. 

Marks,  «xfft^ 

Diameter,  '^505. 

Sectional  area,  .20  sqaare  inch. 

Gnaged  length,  2^^ 
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^?eS" 

Soooeaalve 
•lonsation 
perlnch. 

PermaiiflDt 

■et. 

pennaaant 
•et. 

Bflmarks. 

ToUL 

PwMiiare 
IneL 

Ptmnda. 
900 
1,000 
2,000 
4,000 
0.000 
8,000 
0,200 
0,400 
9.800 
0.800 

10,000 

10.200 

10,400 

10,000 

10,800 

11,000 

11,900 

11,000 

12,000 

12.400 

1X800 

1.1,200 

20^010 

Ftmnds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
40,000 
47,000 
48,000 
40,000 
60,000 
51,000 
68,000 
53,000 
54.000 
56,000 
60,000 
58^000 
00,000 
82.000 
64,000 
00,000 
100,060 

Inch. 
0. 

.000100 
.0002SO 
.000600 
.00^.000 
.001350 
.001650 
.001600 
.001650 
.001800 
.001900 
.002000 
.002060 
.002100 
.008400 
.002700 
.003000 
.008460 
.005000 
.006750 
.008500 
.010850 

Inch, 
0. 

.000100 
.000160 
.000860 
.000400 
.000660 
.000900 
.000060 
000050 

[oooioo 

.000100 
.000100 
.000060 
.000060 
.000300 

iooosoo 

!000460 
.001650 
.001750 
.001750 
.001850 

Ineh, 

6. 
0. 

IfUk. 

0. 

InitUaiMd. 

lOMtioUMit 



.000100 
.000100 

.oooioo 

0. 

General  eummary. 

Tensile  stretch  per  sqiuure  inch  of  original  BMtlon poaodi..    100,060 

EUatio  limit  per  Mnare  inch  of  oilginai  Motion do...      63,000 

Klonsatlon  per  ineh  after  rapture Inoh..      0.2050 

IQongaiion  per  inoh  nnder  strain  at  elaatioUmit do...    .002100 

Itadaetlon  in  diameter  at  point  of  rapture do...         .115 

Redoetion  in  area  after  rapture,  per  oeatam  of  original  aeotion 40.8 

Poaitkm  of  ntptore ".80  from  the  neok 

Cba^aoter  of  broken  anrftoe ; silky 

~         *   lof  inehaeotiona ".2»*,".18 

H.  Ex.  U 3 


34  TESTS  OF  IROK^  STEEL,  AND   OTHEB  MATEBIAL8. 

TABULATION  OF  SPECIMENS  FROM  3.2  INCH  STEEL  B.  L.  RIFLES. 
[Stems  2  indies  long,  .605  inoli  diameter.  | 


Naof 
test. 

PositioB  in  gun. 

Location 

of sped. 

mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
streneth 

Elonga- 
tioiH 

Gontrao. 

UOBOf 

area. 

Appeanmoe  of 

8002 
8603 
3694 
3695 
8784 
8785 

8786 
3787 
8778 
3779 
37W) 
3781 
3806 
8771 
8772 
3806 
8773 
3807 
8782 

3809 

8774 
8775 

8788 

TabeNa  43.... 

....do 

....do 

....do 

Middle.. 
...do.... 
...do.... 
...do.... 

Founds. 
47,000 
47,000 
48,000 

tkX 

45,000 

4a  000 
43,000 
43,000 
44,000 
42,000 
44,000 
56,000 
50,000 
51,000 
52,000 
61,000 
48,000 
60,000 

62,000 
66,000 

Kooo 

68,000 

Foundt. 
88,300 

85,450 
88,800 
88,650 
85,200 
87,850 

84,060 
85,100 
82,900 
82,550 
81,200 
82.400 
108.960 
63,000 
97,900 
96,800 
96.800 
90.960 
94,050 

96,660 

101,200 
95,050 

100,060 

Perct. 
£1.5 
26.0 
20.5 
21.0 
20.0 
20.5 

15.6 
24.0 
24.0 
24.5 
19.0 
20.0 
20.5 
23.5 
23.0 
83.0 
26.0 
23.5 
25.0 

22.0 

22.0 
2L5 

20.5 

Feremt, 
46.2 
46.2 
46.2 
49.1 
8T.1 
84.0 

23.9 
37.1 
49.1 
43.3 
40.3 
43.3 
40.3 
46.2 
40.3 
43.3 
46.2 
49.1 
34.0 

43.3 

46.2 
87.1 

40.8 

Da 
Da 

Da 
Silky  serrated; 
trace  of  grannla- 

8ilky.*semted. 

Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Silky  45  per  cent; 
grannlar  55  per 

SiUcy,     slightly 

granalar. 
Siiky. 
Grannlar  76    per 

cent.;    silky  26 

pereent. 

Tube  No.  67  .... 

...do ... 

.i..do 

....do ........... 

...do.... 
...do.... 

....do 

...do  .... 

TnbeNaOl 

...do .... 

do 

...do.... 

....do 

....do 

Jacket  Nasi... 
Jacket  Na  68... 
Jacket  Na  56... 
Jacket  No. 68... 
Jacket  Na 60... 
Jacket  Na 61... 

...do.... 
...do..  . 

Ontside. 

Middle.. 
...do.... 
...do.... 
...do.... 
...do.,.. 

Jacket  Na 68... 

Jacket  Nae7... 

Jacket  Na  69... 
Jacket  Na 72... 

...do.... 

...do.... 

...do.... 
...do .... 

Jacket  Na  76... 

...do.... 

3.6-INCH  B.  L  RIFLE. 


SPECIMENS  FROM  TUBE,  JACKET  AND  SLEEVE. 


TESTS  OF  IBON,  STEEL,  AND  OTHEB  HATBBIALfi. 
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SFBCIMBUS  PROM  TUBE. 
No.  3757. 


Marks,  ««.T 

Diameter,  '^.505. 

Sectional  area,  .20  sqaare  inch* 

Ganged  length,  2'^ 


^f;^ 

SnooeMive 
elonntloii 
perlnoh. 

Penn«n«nt 

SaooesaiTe 
pemuuent 
•et.  , 

Bemttks. 

TotaL 

Pertqiuve 
Inota. 

Poumdt. 

200 

1,000 

2,000 

4.000 

0^000 

7,000 

8,000 

8,400 

8^000 

8.800 

9.000 

11^200 

9.400 

9000 

9,800 

10.000 

10.200 

10.400 

10,800 

11.200 

11,000 

12,000 

12.400 

PowMlt. 
1,000 
6^000 
10.000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
46,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
64^000 
50^000 
68;  000 
60,000 
02,000 
88;  900 

Intk, 
0. 

.000160 
.000350 
.000000 
.000900 
.00U5O 
.001360 
.001400 
.001450 
.001600 
.001560 
.001660 
.001000 
.001000 
.001660 
.008260 
.000360 
.007400 
.600100 
.011250 
.013260 
.015750 
.017650 

Inch. 

0. 

.000150 
.000200 
.000260 
.000800 
.000260 
.000200 
.000050 
OOOflSO 
.' 000060 
.000060 

0. 
.000060 

0. 
000060 

!  001000 

.003100 
.001060 
.001700 
.002160 
.002000 
.002500 
.001900 

Inch. 
0. 

0. 

Inch. 
0. 

InitUlloAd. 

BlMtioUmtt. 
Tensile  rtrangth. 

0. 

.000050 

.000050 

1    17,780 

O&nerdl  iummary, 

Teaeile Btrength per aqiiftre Ineh of orfsliuJ Mctton IMands..    88,900 

ElMtic  limit  per  sqnAfeiiieli  of  origioafsaotion do...    49,000 

Bl«ig«tionperinoii  Afterraptare * inch..    0.2400 

EIoBi^tioD  per liieh under BtndB  at  elMtio limit do...  .001660 

Bednotion  in  diameter  at  point  of  rapture do...       .116 

RednetiOB  in  area  after  raptora,  per  oentom  of  original  section 40.3 

PositJoaof  mptore ''.80ftom  the  nook 

Cfaaraeteroflnokensarfaoe ailky.  aerrated 

'BoigBtioiiofinobieiBtloiia w«. ".17,  ".81* 
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TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  3768. 


Marks,  f  §5 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUedloMlfl. 

pwTnoh. 

Saooe^pire 
eloDMon 
periaoh. 

PeimaiMnt 
set 

SniseeMiTe 

Semftrkt. 

ToUL 

PerBquare 
Inob. 

Pound*, 

200 

1.000 

2,000 

4,000 

8,000 

7,000 

8,000 

8.400 

8.800 

8,800 

9,000 

9200 

9.400 

9800 

9,800 

10,000 

10,200 

10,400 

10.800 

10.800 

11.200 

11.800 

12,000 

12,400 

12.800 

18.410 

PwmdM. 
1,000 
^000 
10,000 
20,000 
80.000 
36.000 
40,000 
42,000 
43.000 
4<000 
46,000 
46,000 
47,000 
48.000 
49i000 
50.000 
61.000 
52.000 
63.000 
04,000 
56,000 
68.000 
80.000 
82.000 
84J)00 
92^050 

0.      • 
.000150 
.000350 
.000060 

.000960 
.001150 
.001400 
.001450 
.001450 
.001500 
.001600 
.001660 
.001650 

:  001000 

.001650 
.001700 
.001750 
.002300 
.003250 
.004750 
.007860 
.000500 
.011500 
.013900 
.016750 

IfMA. 

0. 

.000150 
.000200 
.000800 
*000300 
.000200 
.000250 
.000060 

0. 
.000050 

0. 
.000050 

0. 

.000060 
.000050 
.000050 
!o00050 
.000550 
.000950 
.001500 

'.002150 
.002000 
.002400 
.001850 

0. 
0. 

Inek 
0. 

InittftllMd. 

SlMtio  limit. 
TeiuiU  strenglb. 

.000060 

.000060 

.000050 

0. 

General  summary. 

Tensile  streogth  per  sqiiAre  inch  of  orielnal  section pounds..     92.050 

Blaaticlimit  per  square  inch  of  original  seotion do...     51,000 

Elongation  per  inch  afterraptnre inch..     0.2200 

Elongation  per  inch  under  sterain  at  elastic  limit do...    .001750 

Kedoction  in  diameter  at  point  of  mptnre do...        .135 

Reduction  in  area  after  roptuns  per  oentom  of  original  section 46.2 

Position  of  rapture ".80  from  the  neck 

Character  of  Broken  sorfMe silky,  serrated 

Elongation  of  inohfleetloaa ".82,*««.18 


TESTS  OF  IRON,  BTEEL,  AKD   OTHEB  MATEBIiXS. 

Ko.  3759. 
Marks,  25|T 

Diameter,  '^605. 

Sectioiisd  area,  .20  square  inoh. 

(Gauged  length,  2'\ 
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perinoh. 

Snooauive 
eloDffAtion 
per  inch. 

Permanent 
set. 

Sncoeeaive 
set 

Benuffki. 

ToUL 

PeraqiLue 

200' 
1.000 
2,000 
4,000 

7^000 

8.000 

8,400 

8.600 

8,800 

9,000 

9,200 

9,400 

9,600 

10,000 

19.406 

10,809 

11.900 

11,600 

18^290 

Pound§. 
1,090 
6,000 
10,000 
20.000 
90^000 
96,000 
40,000 
42,000 
43,000 
44,000 
40.000 
46.000 
47,000 
48.000 
50^000 
59,000 
64.000 
66,000 
68,009 
91,460 

InOu 
0. 

.000100 
.000360 
*000600 
.001000 
.001250 
.001450 
.001500 
.00^550 
.001600 
.001660 
.001900 
.002400 

ioosooo 

.004000 
.006750 
.008250 
.009900 
.012500 

IndL 
0. 

.000100 
.000250 
.000250 
.000400 
.000260 
.000200 
.000050 
.000050 
.000050 
.000050 
.000260 
.009600 
.000600 
.001000 
.062750 
.001600 
.001660 
.002600 

IfuOL 
0. 

0. 

Ineh. 

0. 

iBltfiakMd. 
KlMttelimti. 

0. 

.000050 

.000060 

General  inminary. 

Tensile  efcrenKtl*  per  eqiiAre inch  of  original  section poonds..      91,450 

Blastic  limit  per  square  inch  of  original  seotioa do...      45,000 

EkmgaUon  per  inen  nfter  ruptnre ineh..     0.1850 

Elongation  per  incli  under  strain  at  elasticlimit « — do...    .001650 

BedncUon  In  diameter  at  point  of  raptare do...         .126 

Rednotlon  in  nrea  after  rapture,  per  centum  of  original  aeotion 43.8 

Position  of  rapture ".60  from  the  neolc 

Character  of  broken  surfiMO silky,  serrated 

Elongation  of  inch  seetUms ".08,  ".29* 


40  TBSTS  OF  IRON,    STEEL,    AND   OTHER  HATEBIALSL 

liTo.  3760. 

Marks,  .»«B.T 

Diameter,  ''.506. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2^'. 


Applied  IcMdB. 

BloDfration 

Svooetsive 
elongation 
per  inch. 

FttrmAnant 
set. 

Saooeedye 

permanent 

aet. 

Bemarki. 

TotiO. 

Persqiwre 
inoh. 

Pcundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,200 

10,600 

11,000 

11,400 

11.800 

18,300 

Poundf. 
1,000 
6,000 
10,000 
20.000 
30.000 
86.000 
40.000 
42,000 
43,000 
44,000 
46.000 
46.000 
47.000 
48.000 
48,000 
61,000 
63.000 
66,000 
67,000 
69,000 
91,500 

Inch. 
0. 

.000100 
.000300 
.000600 
.000950 
.001100 
.001250 
.001400 
.001450 
.001500 
.001650 
.001600 
.001860 
.002800 
.003760 
.005250 
.007000 
.009000 
.010500 
.012250 

0. 

.000100 
.000200 
.000300 
.000350 
.000160 
.000150 
.000150 
.000050 
.'000050 
.000060 
.000050 
.000260 
.000950 
.000950 
!  001500 
.001750 
.002000 
.001600 
.004760 

IfUk, 
0. 
0. 

JimA. 
0. 

Inttialiosd. 

ElMtlo  limit. 
Tenafleatreoffth. 

0. 

.000060 

.000060 

Gmerol  wkmmary. 

Tensile  strength  per  sqaare  inch  of  original  aection ..poonda..      91,600 

Xlasttc  limit  peraqnare  inch  of  original  section do...       4/t.(M>0 

Slongation  per  tnob  after  rupture inch..      0.2050 

Elongation  per  inch  under  strain  at  elastic  limit do...    .OUiOUO 

Be4laotion  in  diameter  at  point  of  rupture ......do...         .125 

Bednotionin  area  after  rapture,  per  oentnmof  original  section.... 48.3 

Poaition  of  rapture • 1"  from  neck 

Character  of  broken  aurfiuse ailky,  serrated 

Blongation  of  inch  sections ^ ^ «.28*,'Ma 


TBaTO  OF  IBON,    STEBL,   AND  OTHBB   UATBBIALa 
SPECIHEHS  VEOX  JACXST. 

Marks,  2^i 

Diameter,  ''M5. 

Sectional  area,  J20  square  inch. 

Ganged  length,  2". 
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Applied  loMis. 

ElonffatioD 
perinoh. 

Saco«MiTe 
alongatton 
perinoh. 

Pemument 
■et. 

SncceMire 

penuanent 

aet. 

BenitflEA. 

"^TotaL 

inch. 

Poundt. 

200 

1,000 

2;  000 

4.000 

6.000 

8.000 

9,300 

6,400 

9,600 

9.800 

10,000 

10.200 

16.400 

10.600 

16,806 

11,000 

11,900 

11,400 

11,600 

11,800 

12.200 

12.600 

18.000 

13,400 

13,860 

19.680 

Fimnd$, 
1,000 
6.000 
10,000 
20,000 
30.000 
40,000 
46.006 
47,000 
48.000 
49,000 
50,000 
61,000 
62,000 
68,000 
54,000 
55,000 
66,000 
67,000 
58,000 
69.000 
61,000 
63.000 
69,000 
67,000 
69.000 
07,900 

Jfidk. 
0. 

.000100 
.000350 
.000600 
.000950 
.001350 
.001550 
.001550 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001000 
.001960 
.002050 
.002400 
.002900 
.003900 
.006150 
.008250 
.  010200 
.012350 
.014260 

JfM*. 

0. 

.600100 
.006260 
.000250 
.000360 
.000400 

0. 

0, 

.000056 
.000060 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000350 
.000500 
.001000 
.002260 
.003100 
.001950 
.002150 
.001900 

Inch. 

a. 

0. 

Inch. 

0. 

Initial  load. 
•ElMtlellmll 

0. 
.060060 

'.'ooooso** 

............ 

General  summary, 

Tenailertrength  per  eqnaroineli  of  orU(liie]  Motion * poands..      97,000 

SlMtie  limit  per  aooare  inch  of  original  Motion do...      66,000 

Bkngatlim  perinoh  after  raptnre inoh..      0.2250 

Shniation  per  inoh  under  strain  ftt  elMtio  limit — do...    .002050 

BeditctionindlMneCeratpointofmptiire do...         .126 

Rednotion  in  area  after  mptnre,  per  oentum  of  original  section 48.3 

Posltioiiofmptiiztt. 1"  from  the  neck 

Charaeter  of  broken  Borfhee....—...; , silky 

Botgation  of  iaoh  aacttoM ^...»«..''.16»  ".30* 


42  TESTS  OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  3768, 

Diameter,  ''.606. 

Sectional  area,  .20  square  inch. 

Oanged  length,  2". 


AppUed  loads. 

S>lA«<»tt>lAn 

SaooMsive 
perinoh. 

Pennaneikt 

set 

SoooessiTe 

Bemsrki. 

Total. 

PerMoare 
inch. 

periiich. 

Povmda, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9;600 

9.800 

10.000 

10.200 

10.400 

10,600 

11,000 

11,400 

11,800 

12,200 

12.600 

19,210 

Powndi. 
1,000 

i^ooo 

10.000 
20.000 
80,000 
40,000 
46,000 
47.000 
48.000 
48,00a 
50,000 
61.000 
62.000 
53,000 
65,000 
57,000 
59,000 
61,000 
63,000 
96,050 

IfUih, 

0. 

.000100 
.000850 
.000600 

.000900 
.001250 
.001500 
.001560 
.001650 
.001600 
.001600 
.001760 
.002450 
.003100 
.004900 
.006850 
.008250 
.009900 
.011900 
• 

Ineh. 

a 

.000100 
.000250 
.000250 
.000800 
.000860 
.' 000250 
.000050 

0. 
.000050 

0. 
.000150 
.000700 
.000700 
.001750 
.001960 
.001400 
.001650 
.002000 

IfUk, 
0. 
0. 

JfMft. 

Initialloiid. 

Elastlo  limit 
Tensile  stetDgth. 

0. 
0. 

Tensile  strength  per  square  inch  of  original  section pounds..     96,050 

Elastic  limit  per  square  inch  of  original  section do...      50,000 

Elongation  per  incui  after  rupture inch..     0.2150 

Blongatiou  perinob  under  strain  at  elastic  limit » do...    .001000 

Retluction  in  diameter  at  point  of  rupture • do...         .125 

l&cductionin  in  area  after  rupture,  per  eeutum,  of  original  section 43.3 

Position  of  rapture I'MS  fhnn  the  neck 

Character  of  broken  surface ^. ailkv 

Elongation  of  inch  seotlona ".28,*  MA 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
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No,  3769. 
Marks,  f^^i 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inoh. 
Gaaged  length,  2". 


w 

Saooeaaive 
elongation 
perlnah. 

Permanent 
set 

«et  , 

Bamazki. 

TotaL 

PerMoare 

Pounds, 
20O 
1,000 
2,000 
4.000 
6,000 
8.000 
0,200 
9,400 
9.600 
9.800 
10,000 
10,200 
10,400 
10.800 
11,200 
11,600 
12,000 
12,400 
19.020 

PoundM. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
40,000 
47,000 
49^000 
49.000 
60,000 
51,000 
52,000 
64,000 
66^000 
58.000 
60.000 
62,000 
98,100 

Inch. 
0. 

.000100 
000300 
.000600 
.000950 
.001400 
.001600 
.001650 
.001650 
.001750 
.001950 
.002450 
.008160 
.004500 
.000000 
.007750 
.009500 
.010750 

Inch. 

0. 
.000100 
.000200 
.000800 
.000350 
.000450 
.000200 
.000050 

0. 
.000100 
.000200 
.000500 
.000700 
.001360 
.001500 
.001750 
.001750 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaiitio  limit. 

.000060 
.000100 

.000060 
.000060 

Gtmeral  summarjf. 

Tensile  strength  per  sqnaxe  inch  of  original  section , pounds..      98,100 

£lastio  limit  per  square  inch  of  original  seeUon •    do...     49,000 

Elongation  per  inoh  after  rupture inch..      O.200O 

EIoogatiOD  per  inch  under  strain  at  elastic  limit do...    .001750 

Reduction  in  diameter  at  point  of  rupture do...         .085 

BedncUoninareaaflerniptnre,  per  centum  of  original  section 30.7 

Position  of  rupture ".90  from  the  neck 

Character  of  broken  surface • silky,  80  per  cent. ;  granular,  70  per  cent 

JSIongalionofinohaectionB '':2S* 'M6 
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TE8T8  OF  IBON9   8TE£L^   AND  OTHEB   MATBBIAU. 


No.  8770. 

Marks,  ?5f 

Diameter,  '^605. 

Beotional,  area,  .20  sqaare  inch. 

Gauged  lendrth,  2". 


Applied  IomU. 

Snocewlve 
eUmgaeon 
perlnoh. 

set 

SaoMMlve 
peraument 

BmiiwU. 

TotoL 

Peraqiuure 
liioh. 

permoh. 

Poviult. 

200 

1,000 

S^OOO 

4^000 

6^000 

8^000 

9:200 

9,400 

9600 

9800 

10.000 

10,200 

10,400 

10.800 

11,900 

11,600 

12,000 

12,400 

19,850 

Poundi. 
1,000 
6,000 
10,000 
20,000 
80.000 
40.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
64.000 
56,000 
68.000 
60,000 

e2,'ooo 

96^750 

Inch. 
9. 

.000100 
.000250 

.000909 
.001250 
.001600 
.001660 
.001600 
.001650 
.001909 
.002460 

! 004900 
.006400 
.907900 
.000600 
!  011600 

Inek. 
0. 

.000100 
.000150 
.0003(10 
.000850 
.000350 
.000250 
.000050 
.900060 
.000050 
.000250 
.000560 
.000750 
.001700 
.001500 
.001500 
.001700 
.009000 

Inch. 
0. 

a 

Inek. 
0. 

Initial  load. 
XUwtto  limit. 
Tensne  strength. 

0. 
.000050 

*'* '669060"" 

General  eummuiry. 

TeBtUeatrengthperaqiiAreiiicboforielnalaectloii poanda..      96,760 

XImUo  limit  per  aanareiiioh  of  oiigiiuuMetioii do...     49,000 

JSlongatioD  per  inoh  after  mptnre ....ineh..       0.206 

Blongatioii  per  inofa  under  etrain at  eUatlc  limit do...    .001650 

Bedaction  in  diameter  at  point  of  raptare .do...         .115 

Reduotion  in  area  after  niptiire.  per  oeotom  of  original  ieotlon.... 40.3 

Position  of  raptare ".60  ftom  the  nook 

GharaoterofraokensariiMe silky 

kofinohaeotlona ".18.  ".28* 


TESTS   OF  IKON,    STEEL,   AND   OTHBB  MATBBIAIiS. 

SPEOOEEHS  7B0M  SLEEVE. 

iro.3808. 
Marks, »« J^s 
Diameter)  ".506. 
Seotional  area,  .20  square  inch. 
Ganged  length,  2". 
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Applied  loeda. 

Elonntion 
per  Ineh. 

ft 

eet 

SnoeeaaiTe 
penmuient 

Mt. 

BemwU. 

TotaL 

PeraqiiMe 

Pounda. 
200 
1,000 
3.000 
4,000 
0,000 
8,000 
0,200 
9^400 
0.000 
9,800 
10,100 
10,000 
U,000 
11.400 
11,800 
18^810 

Poundi, 
1.000 
5,000 
10.000 
10,000 
80.000 
40,000 
48,000 
47,000 
48,000 
40,000 
61,000 
58,000 
86,000 
97,000 
50,000 
•1,850 

0. 

.000150 
.000400 
.000860 
.000960 
.001450 
.001860 
.008060 
.002450 
.008060 
«00M00 
.008850 
.008100 
.010060 
.0U900 

meh. 
0. 

.000160 
.000250 
.000250 
.000300 
.000600 

!000200 

.000400 
.000000 
.001550 
.001750 
.009750 
.001090 
.001880 

Ineh. 
0. 
a 

inoh. 
0. 

InitUlloiid. 
SkeUollmit. 

Tentiletiienglh. 

.000800 

.000800 

General  summary 

TenafleetreoKthperwiiiareiiiohoforlglziAlaeotioii ponnde..     91,850 

Eteetle  limit  per  aqiiAre  ineh  of  original  feoUcm do...     46,000 

Klongatkin  per  ineh  Aflerroptttre ineh..     0.2800 

Xieopktion  per  ineh  under  etnin at  eleeiio Umil do...    .001860 

Redaetkm  in  dianeter  at  point  of  rupture do...         .145 

Badootion  in  area  after  mptme,  per  eentiun  of  original  section 40.1 

BMition  of  mptore 7"  fivm  the  neok 

Cbaraeter  of  broken  emikoe ellky 

glwgatinn  of  inchieetione ^ 'M2,".S4* 


1 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


BTo.  3776. 

Marks,  *i,V 

Diameter,  ''.606, 

Sectional  area,  .20  sqaare  inch. 

Ganged  length,  2'*. 


AppUedlotdA. 

perlneh. 

ISM" 

aet 

SoooeMlre 

pennanent 

aet. 

Bemarki. 

Total 

inok. 

Potifidt. 

200 

1,000 

3,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,600 

11.000 

11,400 

11,800 

12,200 

18,420 

Pimndt. 
1.000 
5,000 
10.000 
20,000 
80.000 
40.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
53,000 
65,000 
67,000 
69,000 
61,000 
92,100 

Jndu 
0. 
.000100 
.000260 
.000550 
.000950 
.001200 
.001500 
.001550 
.001600 
.003400 
.003400 
.004500 
.006000 
.007800 
000900 
: 011600 
.013600 

Inch, 
0. 

.000100 
.000150 
.000300 
.000400 
.000250 
.000300 
.000050 
.000050 
.000600 
.001000 
.001100 
.001500 
.001800 
.002100 
.001700 
.002000 

Inth. 
0. 
0. 

Inch, 
0. 

InitUlkMd. 
SlMtfo  limit. 

Tenifle  strancth. 

.000060 
.000050 

000050 
0. 

Getterdl  oummary. 

Tenailestraigth  per  s(|iiAre  inch  of  original  aeotkm •• poimda..     92,100 

Slaatio  limit  per  MQan  inch  of  origimd  eeoiion do...      48,000 

Elongation  per  inoD  after  mptore iBeh..     0.2200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001600 

Rednotion  in  diameter  at  i>oint  of  raptare do...         .145 

Rednotion  in  area  after  mptnre,  per  centnm  of  original  section 49.1 

Position  of  raptore ..••... ".75  firom  the  neck 

Oharaotsr  of  broken  snrflaoe silky 

Ttlongatlffin  of  inch  aecttona ".12^  ".82* 


TESTS   OF   IBON,  STEEL,  AND   OTHER   BIATEBIALS. 

TABULATION  OF  SPECIMENS  FEOM  ^.Q-INCH  B.  L.  BIFLE. 
(Steoifl  S  inobes  kmg,  .605  inch  diameter.] 
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Vaof 

test. 

Foaitioiils  gu. 

LooAtkmofftped- 
mena. 

Elastio 

limit  per 

■qniaemeh. 

Teoaile 
strength 

Bloog*. 
tira.  - 

Contrao- 
tlonof 
aieai. 

87«7 
8768 
87B0 
8780 

8767 
8788 
8788 
8778 

8808 

9770 

Tub© 

Miftdlo 

49,000 
61,000 
45.000 
48,000 

PoilfMft. 

88,900 
02,060 
91,450 
01.500 

PereenL 
24.0 
22.0 
18.6 
20.5 

P0rcML 

48.8 
48.8 

do 

..  do 

...do 

....do 

.  do  .......••••.. 

Badial 

Jaokel 

Middle^k 

....do 

68,000 

60,000  • 

48.000 

49,000 

97,900 
00,060 
88,100 
98,750 

33.5 
2L5 
20.0 
20.5 

48.3 
43.8 
80.7 
40.8 

....do 

....do 

do 

Inside 

....do 

Badial 

BlMTe — - 

Middle 

46,000 
48,000 

61,860 
92,100 

28.0 
22.0 

49.1 
48,1 

.  do   

do 

37a  of 

tesk 

Poaifckm  in  gnn. 

Location  of  spool- 
mens. 

Appearance  of  firaotare. 

Specific 
gravity. 

Haid. 

ness. 

8757 
3758 
8760 
8780 

87W 
87W 
8700 

8no 

8806 

f77« 

Tub© 

Middle 

Silky,  sem 

kted 

....do 

....do 

...do 

....do 

do 

....do 

....do 

....do.. ........ ........ 

.do 

lUdlal 

7.8686 

18.88 

Jacket 

Middle 

aUky 

do 

....do 

.!:  .d5 ............ ..:::: 

...do 

Silky.  80   per   oent.} 
mnolar,  70  percent 

....do 

Inside 

...do 

BAdlel 

7.8600 

20.25 

Middle 

Silky 

do 

....do 

3.6-INCH  RIFLED  MORTAR. 


SPECIMENS  FROM  STEEL  FORGING  FOR  BODY. 


H.Bz.14 i  49 


TESTS  OF  IBON,  SIKBL,   ASD  OTHER  lUTEBIALS. 
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NO.970B. 


Diameter,  "JSOB. 

Seetfamal  area,  J20  square  inoh. 

Ganged  length,  2". 


▲FpUedkMidB. 

JDanntioa 
perCdL 

flaOMMlTtt 

•longMiai 

IPennMiflBi 

■et 

^ 

TotaL 

^•toS^ 

aoo 

1,000 

8;  000 
a.  400 
oiooo 

8,800 
OlOOO 
8^900 
$400 
8^000 
10.000 

]i;400 

10;  800 
11^800 
11,000 
17,510 

PlMMldt. 
1,000 
6^000 
10,000 
80,'000 
80.000 
36^000 
40,000 
48;  000 
43;  000 
44,000 
46^000 
40^000 
47.000 
48;  000 
50,000 
58.000 
54,000 
60.000 
58^000 
87.560 

IndL 
0. 

.000160 
HMMfiO 
.000700 
.001090 
.001250 
.001400 
.001500 
.001560 
.001000 
.001060 
.001000 
.008280 

!ooo»o 

!  010160 
.018000 
.014400 

Inek. 

a 

.000160 

000800 

'.00080O 
.000160 
.000100 
.000050 

.000050 
000050 
'.000390 
.001360 
.001150 
.001860 
.002000 

:PSi 

.002400 

Ol 
0. 

IflMft. 

0. 

InittalloikL 

ZlMtloUBil 
TenaUfi  ttraigth. 

0. 



Om^eral  summary. 

Bpeeiflo  gtmfity  of  apeolmen  teken  oat  radially  from  body  of  mortar 7.8610 

^xdneas  of  speoimon  taken  oat  ladiaUy  ftom  body  of  mortar 10.73 

Taoaila slrongth per aqaare inoh of  orinnal  aeotlmi poands..     87,560 

Xlaatio  Unit  per  squaro  liioh  of  originaTfleotion do...     45,000 

Skmntloii  per  Inch  after  raptare inch..     0.2150 

XteoBatlon  per  inch  onderB&ain  at  elaatio  limit , do...    .001050 

Redootkm  in  diameter  at  point  of  rnptare do...        .115 

Sednotion  la  an*  after  raptaie,  per  oentam  of  original  section 40.8 

Pedtknof  inptaxe ".75  from  the  neck 

ChacBfltarof  brakenaafflMe «.% silky 

Lof  laekMOtlom « ".12,  ".81* 
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TESTS  OP  IBON,  8TEKL.   AND  OTHEB  IfATEBIAJUS. 


ira8766. 


Marks,  "bW' 


BT. 

Diameter,  '^iKUS. 

SeGtional  area,  .20  sqnaro  Ineh. 

Qaoged  length,  7/'. 


Applied  Uwds. 

ElontirtiM 
pctliioh. 

perlaflh. 

Mt. 

SuMesciTS 

---. 

TotaL 

Pw  squire 

set 

\.Z 

4,000 

0^000 
7^000 
8,000 
$400 
8,600 
8,800 

Sooo 

9.200 

81490 
0;600 
0^800 
10,900 
10,600 
11,000 
11,400 
11,800 
17,780 

Fomd». 
1,000 
6,600 
10.000 
20^000 
80,000 
85^000 
40,000 
49,900 
43,000 
44,000 
46^000 
40,000 
47,090 
48»000 
40;  000 
51,000 
68,009 
65,000 
57,000 
89.000 
88,900 

.000160 
009850 

ioooooo 

.001090 
.001150 
.001850 
.001450 
.001460 
.001500 
.001500 
.001659 
.002209 
.098600 
.904750 
006660 
.008600 
.010260 
.012100 
.014000 

Ol 

.000150 
.900909 
.000800 
.000860 
.000150 
000200 

! 000100 

9. 

-OOOOOO 
000060 
'.000109 
.900909 
.991860 
.001159 
.001800 
.902059 
.991960 
.001860 
.001900 

0. 
9. 

JflMft. 

9. 

IhlttallMid. 
XUftloUmik 

0. 

.000069 

.680069 

Tenaile  strength  per  aqnaro  inch  of  orislittlseetioii pounds..       88,900 

BIsstlollmitperBqasrelnohoforigiiiMseotioii do...       48.060 

nonffation  per  inoh  after  roptiue inoh..       0.3400 

XloiigstioD  per  inch  under  strain  ftl  elsstio  limJt do...      .901660 

Keduotion  in  diameter  at  point  of  rapture do...  .125 

Bedaotion  in  area  afterraptore,  per  oentom  of  orlgiiial  oeotton *48.8 

Position  of  raptoxe I'UO  ftom  the  neok 

Chanoter  of  broken  suftoe • « .^ sOky 

~  loftaohseetlOM • •...,• ".20^ ''.S* 


10-INCH  STEEL  B.  L  RIFLE. 


SPECIMENS  PROM  HOOP  0.. 
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Marks, 125.^ 


TESTS  OF  IRON,  STEEL,  AND  OTHEB  MATEBIALS. 
Ko.  87001 
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Diameter,  "0564. 

Sectional  area,  .25  square  indh. 


AppUedlMida. 

Elonciitioii 
perlioh. 

tm 1 

eloottttoa 
perlndu 

Ponnuent 

Mi. 

penunidBt 
•el 

SonaKka. 

TotaL 

Perwraaze 

260 
1,260 
2,500 
8,750 
5.000 
8.250 
7.500 
8.750 
10,000 
11,260 
11,500 
11,750 
12,000 
12.250 
12; 600 
12,750 
12,000 
11.250 
11.500 
11.750 
14.000 
14.250 
14.600 
14.750 
15.000 
15,500 
18,000 
18,500 
17.000 
17,500 
18;  000 
18.500 
19,000 
19.500 
20.000 
20.500 
21,000 
21,600 
22.000 
22.500 

Sooo 

21.600 

24,000 
24,600 

26,000 
25^600 

Sooo 

201080 

Piniiidi. 
1,000 
5.000 
10,000 
15,000 
20,000 
25;  000 
80,000 
86.000 
40.000 
46,000 
46;  000 
47.000 
48.008 
40.000 
60,000 
51.000 
82.000 
58.000 
54.000 
56,000 
68.000 
67,000 
58.000 
60.000 
80.000 
82.000 
84.000 
80;  000 
88,000 
70,000 
72;  000 
74000 
78.000 
78,000 
80.000 

n^ooo 

84.000 
88.000 
88;  000 

80.000 
88.800 
94,000 
Ofl^OOO 

,!?ooo 

100,000 
102^000 
104.000 
104,820 

InOL 
0. 

.000150 
.000333 
.000500 
.000688 
.000833 
.001083 
.001188 
.001388 
.001500 
.001587 
.001617 
.001607 
.001700 
.001783 
.001788 
.001833 
.001867 
.002188 
.002400 
.002887 
.003233 
.004000 
.004807 
.005000 
.000867 
.007888 
.000888 
.010687 
.012250 
.013838 
.015500 
.017088 
.019000 
.020f^ 
.022017 
.025000 
.027888 
.0300 
.0383 
.0358 
.0400 
.0450 
.0500 
.0667 
.0650 
.0817 
.0058 

AA 

8. 

.000150 
.000188 
.000107 
.000188 
.000150 
.000200 
.000150 
.000150 
.000107 
.000087 
.000050 
.000050 
.000033 
.000083 
.000050 
.000050 
.000034 
.000316 
.000217 
.000467 
.000368 
.000707 
.000367 
.000033 
.001387 
.001488 
.001500 
.001834 
.001588 
.001588 
.001607 
.001588 
.001017 
.001883 
.002084 
.002083 
.002338 
.002887 
.0088 
.0025 
.0042 
.0050 
.0050 
.0087 
.0083 
.0107 
.0188 

AA 

8. 
0. 
0. 

i 

i. 
i. 
i. 
0. 

Inth, 

0. 

InitiollMd. 
Tmltoatraiigth. 

.:::::E::: 

— 



iniiiiiiiii 

. 

■■•■■••••••• 







••-• 

* 

Chneral  tummary. 


TtuDa  tftTCDgth  per  wqaun  laeli  of  orfclnal  Motion  . 


..poaada.. 


Xbetie  limit  per  snnare  inch  of  orlginaraeotlim.....^^I-I^irriIirriIimrrmiIIII«rr..do. 
Xtonication  per  Inch  after  mptare Inch,. 


104.320 
58.000 

Sonieatloii  per  inch  under  atemln'atelaiitio  limit  '.'.II-I'IIllIlllIlllIllIIlI'll'lI^^  .  001867 

Bedoctlon  in  diameter  at  point  of  rapture do...         .114 

Bednetion  in  area  after  roptoze,  per  centum  of  original  aeotion 88.4 

Poaition  of  rapture ^ 3".80  from  the  neok 

^aaoter  (^broken  anr&ce ^ ^ granular  at  oiroumferenoe ; 

I  of  iBAb  aaoUoBa , -V.....        —  —  — '  ' 


oiroumferenoe ;  silky  center 
'.08»  «.18»  "JO*,  ".12,  '^08;  ".08 
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TESTS  OF  IBOM.  STEEL,   AND  OTHES  MATEKULS. 


No.  8701. 

Marks,  iSS<3r 

Diameter,  "ML 

Sectional  area,  J25  sqaare  inch. 


Applied  loiida 

BliaiMM8iT« 

eloDKatton 
poriDoh. 

PermaiMat 

SBOOMfiTe 

Beouurko. 

TotaL 

^n^r" 

perlnoh. 

pWBIMieilt 
Mt 

Pound9. 

250 

1,250 

2.500 

8,750 

5,000 

0,250 

7,600 

8.750 

10.000 

11,250 

11,500 

11,750 

12,000 

12,620 

12^500 

12^750 

18,000 

13,250 

18,500 

18,760 

14,000 

14.250 

14,500 

14,750 

16,000 

15,  mo 

10,000 
10,600 
17,000 
17,600 
18.000 
18.600 
19.000 
19,500 
20.000 
20.500 
21.000 
21.500 
32.000 
22,500 
28.000 
23.500 
24,000 
24,500 
25,000 
2^500 
20,000 
20,410 

PMNkfff. 
1,000 
6.000 
10,000 
16,000 
20.000 
25.000 
80,000 
86.000 
40.000 
46.000 
46.000 
47,000 

».1!!S 

60,000 
61,000 
62,000 
%000 
64.000 
66,000 
60,000 
87.000 
58.000 
50,000 
00,000 
02.000 
04.000 
00,000 
08^000 
70.000 
72,000 
74.000 
78,000 
78.000 
80.000 
82,000 
84.000 
80.000 
88,000 
90.000 
92,000 
94,000 
90,000 
98,000 
100,000 
102.000 
104.000 
106,040 

0. 

.000160 
.000817 
•  000488 
000060 
;  000817 
.000988 
.001150 
.001817 
.001600 
.001650 
.001000 
.001017 
.001050 
.001088 
.001717 
.001750 
.001883 

!002300 
.002700 
.008150 
.003067 
004000 
.004717 
.006088 
.007407 

!  010417 

.011067 

.013250 

.014888 

.010500 

.018107 

.019917 

.021883 

.024000 

.020250 

.028007 

.081260 

.084000 

.037000 

.0400 

.0407 

.0533 

.0000 

.0700 

.0900 

Inch. 

0. 
.000160 
.000107 
.000100 
.000107 
.000107 
.000100 
.000107 
.000107 
.000183 
.000060 
000050 
[000017 
.000088 
.000038 
.000034 
.000038 
.000083 
.000250 
.000217 
.000400 
.000450 
.000617 
.000833 
.000717 
.001300 
.001384 
.001533 
.001417 
.001250 
.001583 
.001583 
.001007 
.001007 
.001750 
.001910 
.002107 
.008250 
.002417 
.008583 
.002750 
.008500 

.0007 
.0006 
.0007 
.0100 
.0800 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 

Inek. 
0. 

Initial  kMd. 

XlMttolliBtt, 

— — 



.•■•■•«•>•>■ 

***** 



Teniile  itrenith  pw  ■qnareliich  of  original  — ctlon •«.... poimdo..    105.040 

ElMtle  limit  per  Monare  inch  of  original  section , do..      62,000 

Elongation  per  inco  after  mptnre bich...      0.1250 

Elongation  per  inch  nnder  strain  at  elaatio  limit ^..do..    .001750 

Beduction  in  diameter  at  point  of  mptare do..         .104 

Beduction  in  area  after  mpture,  per  oentnm  of  original  section 88.5 

Position  of  mptare l''.20from  the  nook 

ClimraAter  of  broken  sarfkoe • grannlar  at  oironmferenoe,  silky  center 

Elongation  of  inchsMttons ".24%  ".18,  ".10,  ".07,  ^.07,  ".09 


TESTS  OF  IRON,  STEEL,  AND  OTHEB  MATERIALS. 
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ITaSTOS. 


Diameter,  ''.664. 

Sectional  area,  .26  aqoare  inch. 


AppltodlMidB. 

perlnoh. 

SlMO0i8lTe 

Permanent 
■et. 

SaooflMlTe 
set. 

^ 

ToteL 

Perwure 

perish 

PMMdt. 

260 
1.260 
2,600 
8,750 
6.000 
6.250 
7.500 
8^750 
10.000 
11,250 
111500 
11.780 
12,000 
12,260 
12,608 
U750 
13,000 
11,250 
1^600 
18,760 
14,000 
14,208 
14,600 
U750 
IfikOOO 
16^500 
16.000 
16^600 
17,000 
17,500 
18.000 
18,600 
18^000 
19.600 
28,000 
20.500 
21,000 
21,600 
22.000 
22.600 
23,000 
S600 
24,000 
24,608 
28.000 
20^600 
25^880 

POMMlt. 

1,000 
5.000 

10^000 
16^000 
20.000 
28.000 
30.000 
85^000 
40.000 
45.000 
46.000 
47,000 
48,000 
48.000 
60.000 
61,000 
68;  000 
63,000 
84,000 
65.000 
56,000 
67,000 
58.000 
68,000 
60,000 
62,000 
64.000 
06^000 

oSooo 

70,000 
72.000 
74.000 
•    76.000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
80,000 
82,000 
84,000 
86,000 

oCooo 

100,000 
102,000 
108,580 

JimA. 
0. 

.000183 

.000817 
.000483 
.000068 
.000817 

000863 
;  001150 
.001317 
.001467 
.001517 
.001533 
.001683 
.001638 
.601688 
.001760 
.002233 
.002487 
.002800 
.008167 
.008800 
.004167 
.004750 
.005250 
.006117 
.007588 
.008000 
.010417 
.0U883 
.013333 
.014888 
.010687 
.018683 
.080417 
.888383 
.024583 
.026883 
.829667 
.082088 
.035167 
.038600 
.042500 
.0467 
.0660 
.0038 
.0767 
.1033 

JnOL 
0. 

.000133 
.000184 
.000168 
.800167 
.000167 
.000100 
.000167 
.000167 
.000150 
.000060 
.000010 
.000060 
.000060 
.000060 
.000067 
.000488 
,000234 
.000888 
.600307 
.000038 
.000867 
.000663 

.*000867 

.001466 

.601417 

.001417 

.001410 

.001608 

.001600 

.001884 

.001866 

.001884 

.801816 

.002268 

.002280 

.002884 

.002416 

.003084 

.003333 

.0040 

.0042 

.0083 

.0083 

.0134 

.0806 

0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

JnOL 
0. 

InitUlkNid. 
BlMtlo  limit 



'*'"'"""*"** 

Omierdl 

TemflefltrenftfaperaqiuarelnolioforifftauJ  aeotkm poonda..    108,620 

BiMtio  limit  per  Miinre  inch  of  originuteetlOA do...     61,000 

Wnngntian per inoh  efkerraptnre inoh..     0.1283 

SoBgatiott  per  inoh  under  stndn  at  elastio  limit do...    .001750 

Bednction  in  diameter  at  point  of  raptore do...         .114 

Badnotlon  inareaafterraptare,paroentamof  original  section 36.4 

FOeitlon  of  mptnxe 1".76  ficom  neck 

Chaneter  of  DToken  razflMe xrannlar  at  oironmibrenoe,  silky  center 

mmt^thm  of  Inch  seotJcaa ".12,  ".30*  ".12,  ".10,  ''.07.  ".00 


TB8T8  OF  IRON,  8T££L,  AND  OTHEB  MATESULS. 
HOOPA4. 
Bb.8777. 
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Marks  "xV* 
Diameter  '^664 


Diameter  "M^ 

Sectional  area,  .25  square  inch. 

Gtaaged  length,  ^" 


AppltodlMda. 

pSrss?* 

8aooflislT« 
olonnttiii 
peTinoh. 

Ml 

8n006HiT6 
Ml. 

^ 

ToteL 

inSb. 

250 
1,250 
%600 

61 000 
7,600 
10.000 
11.200 
12,500 
U760 
18,000 
18,250 
18,600 
18,760 
14,000 
14,260 
14,750 
15.260 
15,760 
16,260 
1«,760 
SB,  840 

PMMMlt. 

IZ 

10,000 
20^000 
80,000 
40,000 
45,000 
60,000 
61,000 
82,000 
83,000 
54,000 
66^000 
66,000 
87^000 
60,000 
01,000 
03,000 
66,000 
87,000 
101,800 

JiMft. 

0. 

.000126 
.000276 
.000675 
.000860 

.001275 
.001425 
.001800 
.001875 
.001700 
.001760 
.001825 
.001860 
.002160 
.002425 
.002875 
.000420 
.007260 
.008100 
.010780 

0. 

.000126 
.000160 
.000900 
.000875 
.000825 
.000150 
.000175 
.000076 
.000025 
.000060 
.000075 
.000125 
000200 
.000276 
.000250 
.002750 
.001825 
.001860 
.001050 

0. 
0. 

JfM*. 
0. 

Initiollood. 
BMttoUait 

.000026 

0! 

.... 

OoiieraZ  oiMMMiy. 

TeosQe  strmgth  per  Bqiutfe  Inoh  of  otiffliiAl  seotioii poands..    101,300 

SkMtlo  limU  per  MQaro  isoh  of  origiiuu  Metton do...      54,000 

SlongKfeton  per  indi  After  rapture Inoh..     0.1700 

Eloiii«tioQ per iadk under etnUn At eUatlo limit do...    .001825 

RadnctionindieiiieteratpoijitofniptiiTe do...         .184 

BediiatioiiineKe»AAerraptare,p«roeDtiimoforigliuileeotloii 4L8 

PteitlOD  of  raptfue 1".  60  from  aeok 

Cheraeter  of  broken  snxfkoe sflky,  eliglitly  gtRDnlar 

KkmgaOkwi  of  ineli  oocaoae ".00^M2,^l2*,'M6 


62  TESTS  OF  IBON,  STEEL,  AND   OTHER  MATERIALS. 

Hoop  At. 
Ko.  3766. 

Marks,  "^^ 

Diameter,  '^664. 

SectnoDal  area.  .25.  square  inch.  ' 

Oanged  length,  ^'. 


perlaolk 

Pennaneiit 
set 

SaooMiiTo 
•ot. 

.  """ 

ToteL 

^•ysr 

PMtfUft. 

250 
1,260 
8,600 
6^000 

7,600 
10.000 
11,260 
12,600 
12,760 
13.000 
18,250 
18,600 
18,750 
14,000 
14,250 
14,600 
14,750 
15,250 
15,760 
10,250 
10,760 
17,260 
26,880 

1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
45.000 
60,000 
61,000 
62.000 
53,000 
64,000 
65,000 
58,000 
67.000 
58.000 
50,000 
01,000 
03,000 
05,000 
07.000 
08.000 
108,620 

0. 
000060 
.'000225 
.000560 
.000875 
.001275 
.001400 
.001600 
.001076 
.001700 
.001725 
.001760 
.001775 
.001800 
.001875 
.002000 
.002776 
.004875 
.000475 
.008025 
.009650 
.011275 

0. 

.000060 
.000176 
.000325 
.000325 
.000400 
.000125 
.000200 
.000075 
.000025. 
.000025 
.000025 
.000025 
.000025 
.000075 
.000125 
.000776 
.002200 
.001600 
.001550 
.001626 
^001625 

0. 
0. 

IlMft. 

0. 

Initial  load. 

BlMtto  limit. 
TenaUe  strength. 

0. 
0. 



General  mminafy. 

Tenaile  strength  per  Bqnare  inch  of  original  aeotlon pounds..      103,520 

Slaatio  limit  per  square  inch  of  original  section do...       60,000 

Elongation  per  inon  after  rapture indi..       0.1725 

Elongation  per  inch  under  strain  at  elastic  limit do...     .001800 

Reduction  in  diameter  at  point  of  rupture do...  .144 

Beduetion  In  ana  after  ruptuie,  per  centum  of  original  section 44.0 

Position  of  rupture 2'Mftom  the  neck 

Character  of  broken  aurfboe silky 

SIongalioB  of  iaoh  Motions ".00,  f. 17.  f. 88*.  ".10 


12-INCH  B.  L  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODY,  TRUNNION  HOOP,  HOOPS  A.,  A4, 

A.,  A«,  At,  and  Bi,  and  gas-check  CUP  FOR  MORTAR  NO.  1; 

SPINDLE  FOR  MORTAR  NO.  2;  HIN6E-PIN  FOR  MORTAR 

NO.  3;  TRANSVERSE  ROLLER  FOR  MORTAR  NO.  3i 

FACE-PLATE    FOR    MORTAR    NO.    7;    AND 

BREECH  BLOCK  FOR  MORTAR  NO.  10. 


I 

03 


H  Ex /..4/ 51  1 


12-INCH  B.  L.  RIFLED  MORTAR,  NO.  1. 


CAST-IRON  BODY,  FIRST  CASTING. 


H.  Ex.  14 5  «5 


TESTS   01*   lEON,  STEEL,,  AND   OTHER   MATEfilALS. 

SPECIMEirS  FBOM  MUZZLE  EDTO. 

No.  3753. 
Marks,  '^f 
Diameter,  l'M29. 
Sectional  area,  1  sgaare  inch. 
Ganged  length,  20". 


67 


AppUed  loads. 

Elongation 
per  inch. 

Sucoeuire 
elongation 
per  inch. 

Permanent 
set. 

SnooeaaiTo 
set. 

Bemarka. 

Total. 

Per  SQoare 
inch. 

Ptmndi, 

Pkmndt. 

Inch. 

Inek. 

Inch. 

Inth, 

1,000 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 
8,000 

2,000 
3,000 

.000050 
.000100 

.000050 
.000050 

0. 
0. 

imiiiiii" 

4.000 
5,000 

4.000 
5.000 

.000160 
.000200 

.000050 
.000050 

0. 
0. 

• 

0.000 

8,000 

.000260 

.000050 

.000005 

'"■."oooooi" 

7,000 

7,000 

.000300 

.000050 

.000005 

0. 

8.000 

8.000 

.000350 

.000050 

.000006 

0. 

0.000 

0.000 

.000405 

.000055 

.000015 

.000010 

10.000 

10.000 

.000460 

.000055 

.000025 

.000010 

• 

11,000 

11,000 

.000525 

.000065 

.000030 

.000005 

12.000 

12.000 

.000585 

.000060 

.000035 

.000005 

13,000 

13.000 

.000650 

.000065 

.000045 

.000010 

14.000 

14.000 

.000715 

.000065 

.000055 

.000010 

15.000 

15.000 

.000785 

.000070 

.000065 

.  000010 

18,000 

16,000 

.000865 

.000080 

.000085 

.000020 

17,000 

17.000 

.000945 

.000080 

.000105 

.000020 

18,000 

18.000 

.001040 

.000095 

.  000140 

.000035 

19,000 

19,000 

.001135 

.000095 

.000185 

.000045 

20.000 

20,000 

.001250 

.  000115 

.000235 

.000050 

21,000 

21.000 

.001380 

.000130 

.000290 

.000055 

221000 

22.000 

.  001515 

.000135 

.000350 

.000060 

23.000 

23.000 

.001600 

.000175 

.000460 

.000110 

24,000 

24.000 

.001920 

.000230 

.000600 

.000140 

28^000 

25.000 
Obaervatiox 

.002285 

.000315 

isonelastioi 

ty  after  over 

straining. 

24,000 
22,000 

24.000 
22.000 

.002200 

—.000035 

.002090 

—.000110 

..•>>«•»•«*• 

20.000 

20.000 

.001085 

—.000105 

l&OOO 
16^000 
14.000 
12.000 

18,000 
16.000 
14,000 
12,000 

.001875 
.001760 

—.000110 
— .  000115 

.001650 

—  000110 

.001630 

—.000120 

iiiiiiiniii 

10»000 
8.000 
8,000 

10.000 
8.000 
6.000 

.001415 

— .  000115 

.001295 

—.000120 

.001170 

—.000125 

4^000 
2^000 

4.000 
2.000 

.  ( 01040 

— .  000130 

.000905 

^.000135 

1^000 

1,000 

.000840 

—.000065 

"*."6o0840" 

*".'000240"" 

£ooo 

2,000 

.000885 

.000045 

tooo 

$000 

4.000 
5,000 

.000095 

.000110 

.001100 

.000105 

iii'iliiiiii 

Sooo 

8!  000 

.001210 

.000110 

^ ^_ 

10,000 
12.000 
14,000 

10.000 
12,000 
14,000 

. 001315 

.000105 

.001425 

.000110 

.001550 

.000125 

18.000 
18,000 

16,000 
18,000 

.001660 
.001785 

.000110 
.000125 

20^000 

20,000 

.001910 

.000125 

Smo 

22,000 

.002040 

.000130 

28.000 

24,000 

.002185 

.000145 

............ 

25.000 
SfllOOO 

25^000 

Sooo 

.002275 
.002526 

.000000 
.000250 

"".mm" 

"'.'oooiso" 

28,820 

20^020 

Tensae  sfamigih. 

Ftaotored  ^^6  from  the  neok. 
tted. 


Appearance,  aniform  granular;  mot- 


68  TESTS   OF  IBON9    ST£EL,    AND   OTHE&  MATERIALS. 

Uo.  3754. 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  20'^ 


AppUed  loAds. 

Elongation 
permoh. 

SacoesslTe 
elongation 

set 

SncceealTe 
permanent 

Bemarka. 

ToUI. 

Persqaare 

per  inch. 

set 

Poundt. 

Pound$. 

Inch. 

Inch. 

Inch, 

Inch. 

1.000 

1,000 

0. 

0. 

0. 

0. 

Initia)  load. 

2.000 
8,000 
4,000 
6.000 

2.000 
8.000 
4,000 
8.000 

.000050 

.000060 

0. 

.000100 

.000060 

0. 

.000145 

.000045 

0. 

.000195 

.000060 

0. 

6.000 

6,000 

.000250 

.000056 

.000005 

.000006 

7,000 

7,000 

.000300 

.000050 

.000016 

.000010 

8.000 

8,000 

.000350 

.000050 

.000020 

.000006 

9,000 

9,000 

.000405 

.000050 

.000020 

.0 

10.000 

10.000 

.000460 

.000056 

.000026 

.000005 

11,000 

11.000 

.000520 

.000060 

.000080 

.000006 

12.000 

12.000 

.000500 

.000070 

.000040 

.000010 

18.000 

13.000 

«000650 

.000060 

.000060 

.000010 

14,000 

14.000 

.000720 

!  000070 

.000065 

.000016 

15.000 

15,000 

.000800 

.000080 

.000075 

.OCOOIO 

16.000 

16,000 

.000875 

.000075 

.000100 

.000025 

17,000 

17.000 

.000060 

.000085 

.000120 

.000020 

18,000 

18,000 

.001050 

.000080 

.000150 

.000030 

18,000 

19.000 

.001150 

.eooioo 

.000190 

.000040 

20,000 

20,000 

.001250 

.000100 

.000230 

.000040 

21.000 

21.000 

.001376 

.000125 

.000285 

.000055 

22,000 

22,000 

.001540 

.000166 

.000370 

.000085 

23,000 

23.000 

.001705 

.000165 

.000475 

. 000105 

24,  DUO 

.     24, 000 

.001940 

.000235 

.000620 

.000145 

29.000 

25,000 

.002200 

.000260 

.000800 

.000180 

26,000 

26.000 

.002525 

.000325 

.001035 

.000235 

Tenaile  strenf^. 

29,090 

29.690 

Fractured  2^M  from  the  neck.    Appearance,  uniform  granular;  mot- 
tled. 
Specific  gravity,  7.2601. 
Hardness,  15.83. 
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Tbnaoitt  Speodcens. 
Marks,  12  M  0,  with  additional  marks  shown  in  table. 


Ko.of 

tMt. 

NamlMn. 

DiMneter. 

SeotiooAl 
area. 

• 
Appeannoe  of  frMtnitt. 

TotoL 

PerswDATO 

2873 
2874 
2876 
2876 
2877 
2878 

2873 
2874 

MT8I 

MT40 

HT6M 

KT6Q 

HT7d 

KT8Q 

KT8I 
HTiO 

Incket, 
L129 
L129 
L129 
L129 
1.129 
L129 

Speoiflo 

7.2472 

"^LOO 
LOO 
LOO 
LOO 
LOO 
LOO 

Powndt, 
80,910 
81,100 
81,180 
8L880 
81,760 
31.820 

Hudaeas. 
18.16 
lfi.88 

Poundt, 
30,910 
31,100 
31,180 
81,830 
81.750 
81,820 

.  Uniform  gmnlAr ;  motUod. 

70  TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  773. 
Marks,  iJH  c 

Length,  12''. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Vaaged  length,  10"^ 


Applied  loads. 

Compres- 
sion per 
inob. 

Snooessiye 

eompree. 

sionper 

inoh. 

Permanent 
set. 

SnooasslTB 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pouiida. 
1,000 
5,000 
6,000 
7;  000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
89,000 
40,000 
53,250 

Pounds, 
1,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38.000 
39,000 
40,000 
63,260 

Inch. 
0. 

.00021 
.00026 
.00031 
.00086 
!00041 
.00047 
.00052 
.00068 
.00068 
.00068 
.00074 
.00081 
.00087 
.00093 
.00099 
.00104 
.00112 
.00117 
.00125 
.00132 
.00139 
.00148 
.00157 
.00165 
.OOlfiO 
.00191 
.00203 
.00210 
.00288 
.00252 
.00274 
.00302 
.00382 
.00360 
.00395 

Inch, 

0. 
.00021 

60006 
100006 
.00005 
.00005 
.00006 
.00005 
.00006 
.00006 
.00005 

00006 
.00007 
.00006 
.00006 
.00006 
.00005 
.00008 
.00005 
.00008 
.00007 
.00007 
.00009 
.00009 
.00008 
.00015 
.OOOU 
.00012 
.00016 
.00019 
.00014 
.00022 
.00028 

ioooes 

.00036 

Inah, 
0. 
.00061 

Inch. 
0. 
.00001 

Inltiallaad. 
Ultimate  stranffth. 

.00003 

.00602 

.00006 

.00008 

.00012 

.00006 

■"".*3662i" 

'""."ooooi"" 

.00047 

.00696 

.00101 

.00054 

.00260 

.00166 

Failed  by  taiple  fleznie. 


TE8T8  OF  IBON,   STEEL,   AKD  OTHER  MATERIALS. 
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No.  774. 


Marks,  ^^o 

Length,  12'** 

Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Ganged  length,  10". 


Applied  loads. 

Comprea- 

aionper 

inoh. 

oomprea- 

Bionper 

inoL 

Parmanant 
aet 

SaooaaaiTo 

Bamarka. 

TotaL 

Peraqoare 
inoh. 

Ptmndt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6.000 

7.000 

8.000 

9.000 

10.000 

11.000 

12.000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19.000 

20.000 

21.000 

22.000 

23.000 

24.000 

27.000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34.000 
35,000 
36.000 
87,000 
38,000 
30,000 
40,000 
53,560 

Povndt. 

1,000 

2,000 

3,000 

4.000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

16.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34.000 

35,000 

36,000 

37,000 

38.000 

89,000 

40,000 

58,560 

Jneh. 
0. 

.00005 
.00010 
.00015 
.00020 
.00026 
.00030 
.00036 
.00041 
.00046 
.00051 
.00057 
.00062 
.00068 
.00074 
.00080 
.00086 
.00091 
.00098 
.00105 
.00111 
.00118 
.00125 
.00132 
.00189 
.00148 
.00157 
.00166 
.00176 
.00187 
.00201 
.00215 
.00231 
.00251 
.00278 
.00302 
.00327 

.00392 
.00448 

Inch. 
0. 

.00006 
.00005 
.00005 
.00005 
.00006 
.00004 
.00006 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00006 
.00006 
.00006 
.00005 
.00007 
.00007 
.00006 
.00007 
.00007 
.00007 
.00007 
.00009 
.00009 
.00009 
.00010 
.00011 
.00014 
.00014 
.00016 
.00020 
.00027 
.00024 
.00025 
.00032 
.00033 
.00056 

Jneh, 
0. 

Jnch, 
0. 

IniUalload. 
Ultimate  atrangth. 

0. 

.00003 

.00008 

.00006 

.00003 

.00011 

.00006 

.00021 

.00010 

.00045 

.00024 

.00106 

.00061 

.002U 

.00188 

Failed  by  triple  fleznie. 


72         tests  of  iron,  steel,  and  other  materials. 
Tenacity  Bpboimsns  from  Breboh  Bing. 
Marks,  12  M  Bi  T  B.  ^and  additional  marks  in  table. 


Naof 
toBt. 

Hnmbfes. 

Diameter. 

Seottamd 

TeneilestrangUi. 

Appeeraaoe  of  firactnre. 

ToteL 

^•Lsr* 

2776 
2778 
2777 

BL70 

BL8M*... 
BL8I 

Jneksi. 
L12B 
L12B 

Liao 

8q.inek. 
LOO 
LOO 
LOO 

PoiOTdf. 

28,600 

Poundi. 
29,680 
29.820 
28.800 

?  (Xnifonn,  nedimn;  ooarae 
^    gnnuUr. 

^^peoille  giBTity,  7.2676;  luuPdneM,  18.07. 


12-INCH  B.  L  RIFLED  MORTAR,  NO.  1 


CAST-IRON  BODY,  SECOND  CASTING. 
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TESTS  OF  IBON,   STEiO^,   AND  OTHER  MATERIiXa 


75 


SFBCHEVS  FBOM  BBEECH  EIHO. 


Marks,  ""bV" 
Diameter,  1".129. 
Sectional  area,  1  aqaare  inch. 
Ganged  leifgtb,  20". 


No.  3763. 


Applii 
Total. 

Bd  loads. 

Pcraqnan 
inch. 

Slongatioii 
permoh. 

SaoodsslTe 
elongation 
pwlncli. 

Permanent 
set. 

Snooeasiye 

pennanent 

set. 

Kemarks. 

PtmntU, 
1,000 
2,000 
3,000 

4;ooo 

5.U00 
6,000 
7,000 

8;  000 

9,000 
10,000 
11,000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
90.000 
21.000 
22,000 
23,000 
24,000 
25,000 
27,280 

PwndB, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15.000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

23,000 
24,000 
26,000 
27,280 

IndL 
0. 
.000060 

.000100 
.000166 
000206 
.000980 
.000325 
.000886 
.000445 
.000600 
.000570 
.000640 
.000710 
.000790 
.000655 
.000945 
.001030 
.001180 
.001285 
.001345 
.001495 
.001640 
.001820 
.002010 
.002246 

JnOL 
0. 

000060 
'.000050 

000066 
.00WI60 
.000056 
.000066 

000000 
.000060 
.000055 
.000070 
.000070 
.000070 
.000080 
.000005 
.000090 
.000085 
.000100 
.000105 
.000110 
.000160 
.000145 
.000180 
.000190 
.000285 

Jim*. 
0. 

IndL 
0. 

Initial  load. 

• 

.000006 

.000006 

.000040 

.000085 

.000050 

.000010 

.000086 

.000035 

.000120 

.000035 

.000175 

.000055 

.000245 

.000070 

.000885 

.000140 

.000606 

.000210 

Fractured  &'  from  neok.    Appearance,  granular;  mottled. 
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TESTS  OF   IBON,   STEEL,    AND  OTHER  MATERIALS. 


Marks,  ">«^^B« 
Diameter,  V'A29. 
Seetional  area,  1  sqaare  inch. 
Qaaged  length,  2(K^ 


No.  3764. 


Appltod  loftda. 

per  inch. 

SaooeMive 
eloDgation 
per  Inoh. 

Permanent 
aet 

SaeoesaWe 
permanent 

Remarks. 

TotiO. 

Per  sqaare 
inch. 

Poumdt. 
1,000 
2,000 
8,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

U,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,006 

uiooo 

19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,009 
27,820 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5000 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

26,000 

27,320 

Ineh. 
0. 
.000055 

.000110 
.000160 
.000216 
.000266 

!000885 
000450 
!  000510 
.000575 
.000645 
.000710 
•000790 
.000860 
.000945 
.001040 
.001136 
.001240 
.001350 
.001490 
.001640 
.001830 
.002010 
.002275 

Ineh. 
0. 

.000055 
.000056 

.ooooao 

.000055 

.000060 

000060 

ioooooo 

.000065 

.000060 
.000065 
.000070 
.600066 
.000089 
.000070 
.000086 
.000096 
.000095 
.000105 
.000110 
.000140 
.000160 
.000190 
.000180 
.000265 

iMSh, 

0. 

0. 

Initial  load. 
TenaUe  atrength. 

.000005 

.000005 

.000040 

.000085 

.000050 

.000010 

.000080 

.000080 

.000110 

.000090 

.000165 

.000055 

.000250 

.000065 

.000390 

.000140 

.000500 

.000200 

Fractured  &'  from  neck. .  Appearance,  gannlar ;  mottled. 


TESTS   OF   IBON,  STEEL,  AND   OTHER  MATERIALS. 

i 

Tenacity  Specimens. 
Marks,  12  M  Bi  T  Bi  and  additional  marks  in  table. 
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Ko.of 
UmU 

Komben. 

I>iam6ter. 

Sectional 
are*. 

Tensile  sirengtfa. 

Appearanoe  of  fkaotore. 

Total 

Fersqaare 
inch. 

3044 
3M5 
9046 
3047 
3048 
8049 

BT3I 

BT40 

BT6M*... 
BL6M.... 

BL70 

BL8H.... 

JnehsB. 
L129 
1.129 
1.129 
1.129 
1.129 
L129 

Sq.ineh, 
1.00 
1.00 
1.00 
J.OO 
1.00 
LOO 

Poimdf. 
31,060 
82,810 
83.080 
82,010 
32,840 
31^080 

Poundt. 
31,060 
32,810 
83,080 
32, 010 
32,840 
31,680 

Do. 
Do. 
Do. 
Do. 
Do. 

*8pedflo  graTily,  7.8478;  hwdneee,  16.28. 


78  TESTS   OF  IRON,    I^TEEL,    AND   OTHER   MATERIALS. 

No.  775. 

Length,  12". 
Diameter,  l'M29. 
Sectional  area,  1  square  inoli. 
Ganged  length,  10'^ 


AppUfld  loads. 

GompiM- 

sionper 

inch: 

Snooeasive 

compna- 

sion  per 

inoL 

PermMieiit 
set. 

Saocewiye 

permanent 

aet. 

Bimarka. 

ToUd. 

FeriMuuLre 

Pounds, 

1,000 

2.000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000. 

11,000 

12.000 

18.000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25.006 

26,000 

27,000 

28,000 

29,000 

30,000 

81.000 

82,000 

83,000 

84,000 

85.000 

36,000 

37,000 

38.000 

38.000 
89.000 
40,000 
41,000 
42,000 
64,980 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,006 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

80.000 

81,000 

82,000 

33,000 

84,000 

35,000 

36,000 

87.000 

88.000 

88,000 
89.000 
40,000 
41,000 
42,000 
64,980 

Inch. 
0. 

.00006 
.00011 
.00016 
.00022 
.00027 
.00034 
.00040 
.00046 
.00050 
.00056 
.00062 
.00067 
.00073 
.60080 
. 00086 
.00092 
.00097 
.00105 
.00111 
.00118 
.00126 
.00131 
.00140 
.00148 
.00158 
.00167 
.00176 
.00186 
.00200 
.00213 
.00227 
.00242 
.00261 
.00283 
.00312 
.00336 
.00862 

.00414 
.00421 
.00442 
.00480 
.00582 

Inoh. 

.00066 
.00005 
.00006 
.00006 
.00005 
.00007 
.00006 
.00006 
.00004 
.00006 
.00006 
.00005 
.00006 
.00007 
.00006 
.00006 
.00005 
.00008 
.00006 
.00007 
.00008 
.00005 
.00009 
.00008 
.00010 
.00009 
.00009 
.00010 
.00014 
.00013 
.00014 
.00015 
.00019 
.00022 
.00029 
.00024 
.00026 

.00052 
.00007 
.00021 
.00038 
.00052 

Inch. 
0. 

Jneh, 
0. 

Initial  loAd. 

• 

Reated  one  ho&r  under 

li>ad. 
After  reatinfc 

Ultimate  atrenfftb. 



.00001 

.00001 

.00006 

.00006 

.00009 

.06008 

.00018 

.00004 

.00025 

^r.  00012 

.00048 

.00023 

.00101 

.00053 

.00230 

.00129 

.00804 

.00074 

Failed  by  triple  flexoie. 


TESTS   OF   IKON,    STKEL,,    AND    OTUEB   MATEBIALS. 
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Length,  10".60. 
Diameter,  1".129. 
Sectional  area,  1  sqnare  inch. 
Ganged  length,  6". 


776. 


Applied  loads. 

Compreo- 

doDper 

inota. 

Snoo«Miv» 

oomprM* 

■ion  per 

inch. 

Pemuuieiit 
aet. 

SneoeMiTe 

""ST"' 

Semarkft. 

• 

ToteL 

PeTMOue 
inch. 

Powtda. 

1,000 

2,000 

3,000 

4,006 

5,000 

6,000 

7.000 

8.000 

0,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20.000 

21.000 

22,000 

28,000 

24.000 

25.000 

26.000 

27,000 

28.000 

29.000 

80.000 

31,000 

32,000 

33,000 

».000 

.15.000 

36,000 

87,000 

38,000 

39,000 

40,000 

60,246 

Pwndt, 

1.000 

2.0C0 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

0,000 

10,000 

11,000 

12.000 

18.000 

14,000 

15.000 

16,000 

17.000 

18.000 

19,000 

20.000 

21.000 

22.000 

28.000 

24,000 

25^000 

26,000 

27,000 

28,000 

29.000 

80,000 

31.000 

32.000 

83.000 

84,000 

35,000 

36,000 

37,000 

3R,000 

89,000 

40,000 

00,240 

0. 
.00006 
.00010 
.00016 
.00020 
.00024 
.00030 
.00036 
.00040 
.00048 
.00050 
.00052 
.00058 
.00066 
.00070 
.00074 
.00080 
.00086 
.00094 
00008 
.00104 
.00112 
.00120 
.00128 
.00186 
.00144 
.00153 
.00162 
.00172 
.00184 
.00106 
.00210 
.00228 
.00248 
.00366 
.00296 
.00320 
.00346 

0. 

.00000 
.00004 
.00006 
.00004 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00002 
.00006 
.00006 
.00004 
.00004 
.00006 
.00006 
.00008 
.00004 
.00006 
.00008 
.00008 
.00006 
.00010 
.00008 
.00008 
.OOulO 
.00010 
.00012 
.00012 
.00014 
.00018 
.00020 
.00018 
.00030 
.00024 
.00036 
.00036 
.00038 

Inch. 
0. 

Inch. 
0. 

InitUaioad. 
TTltlmate  strength. 

0. 

.00002 

.00003 

.00004 

.00008 

""".'ooooi" 

'.'00062" 

.00016 

.00010 

.00036 

.00020 

.00088 

.00052 

.00214 

.00126 

Failed  by  triple  flexaie. 


I 

J 
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TESTS   OF  UtON,   STEEL,    AND   OTUEB  MATERIALS. 


SPECIKEV8  FBOK  WJZZLE  SIHO. 


1(0.  3761. 


Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gaaged  length,  2(V'. 


Applied  loadA. 

Elongation 
per  inch. 

SaoeeelTe 
eloncation 
perlnoh. 

Permanent 
set. 

Suooeasiye 

aek 

Bemarlu. 

Total. 

Per  square 

I^oundt. 
1,000 
2,000 
8,000 
4.000 
6.000 
6.000 
7,060 
8,000 
9.000 
10,000 
11,000 
12.000 
13,000 
14.000 
15.000 
16,000 
17,000 
18.000 
19.000 
20.000 
21.000 
22.400 
23.000 
24.000 
26.000 
29.000 

Pwmdt. 

1,000 

2,000 

8,000 

4.000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

29,060 

Inch, 
0. 
.000060 

.000110 
.0,0180 
.000210 
.000260 
.000316 
.000380 
.000436 
.000500 
.000560 
.00068(t 
.000690 
.000760 
.000840 
.000930 
.001005 
.001105 
.001205 
.001335 
.001455 
.001620 
.001810 
.002040 
.002270 

Inch. 
.0 

.000080 
.000050 
.000050 
.000050 
.000050 
.000055 
.000065 
.000056 
.000065 
.000060 
.000070 
.000060 
.000070 
.000080 
.000090 
.000075 
.000100 
.000100 
.000130 
.000120 
.000165 
.000190 
.000230 
.000230 

Ineh. 
6. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.000015 

.000016 

.000046 

.000030 

.000066 

.000020 

.000095 

.000030 

.000135 

.000040 

.000190 

.000055 

.000285 

.000095 

.000430 

.000145 

.000675 

.000245 

Fraotured  li"  from  neck.    Appearance,  granular ;  mottled. 
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ISo.  3762. 


Marks,  "\«tj»» 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  2(y^ 


AppUfld  loAds. 

peruioh. 

SnoceMive 

Permanent 
set. 

SaooettlTe 

permanent 

•et. 

Bemarkd. 

ToteL 

^•yr" 

PonndM. 

1,000 

2.O0O 

8,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17.000 

18.000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25.000 

28,960 

Fmmdt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.009 

7,000 

8.000 

9^000 

10,000 

11.000 

12.000 

18,000 

14,000 

15,000 

16^000 

17,000 

18,000 

19,000 

20.000 

21,000 

22;  000 

23,000 

24,000 

25.000 

28^980 

Ineh. 

a 

.000050 
.000100 
.000150 
.000200 
.000250 
.000815 
.003870 
.000425 
.000485 
.000660 
.000610 
.000685 
.000760 
.000880 
.000910 
000996 
.001086 
.001190 
.001320 
.001460 
.001600 
.001800 
.002085 
.002800 

JndL 

a 

.000050 
.000050 
.000050 
.000060 
.000060 
.000065 
.000056 
.000055 
.000060 
!000066 
.000060 
.000075 
.000075 
.000070 
.000080 
.000085 
.000090 
.000105 
.000130 
.000130 
.000150 
.000200 
.000285 
.000286 

Inch. 
0. 

Ineh. 
0. 

Initial  kMd. 

.000005 

.000005 

.000086 

.000030 

.000060 

.000025 

.000080 

.000020 

.000120 

.000040 

.000170 

.000050 

.000265 

.000005 

.000410 

.000145 

.000670 

.000260 

TenaUeatronstli. 

Fractured  1}^'  from  neck. 
H.Bx.li 6 


Appearance,  granular ;  mottled. 


82  TESTS   OP   IBON,  STEEL,  AND   OTHEK   MATERIALS. 

Tenacity  Speoimbns. 
Marks,  12  M  Bi  T  Bi  and  additional  marks  in  table. 


•No.  of 
test. 

Namben. 

Diraietor. 

Sectional 
areft. 

Texuile' strength. 

Appearance  of  fracture. 

Total. 

Per  square 
inch. 

3041 
8042 
3043 
3050 
3051 
3052 

MT8I 

MT40 

MT5M* 

HT6I 

MT70 

MT8M 

Inehsa. 
L129 
L129 
L129 
L129 
L129 
L129 

Sq.inch. 
LOO 
LOO 
1.00 
LOO 
LOO 
LOO 

Pounds. 
29,920 
29,880 
31.070 
30,020 
30,460 
30,450 

Poundt. 
29, 920 
29,880 
81. 070 
30. 020 
30,460 
30,450 

Granular;  mottled. 
Do. 
Do. 
Do. 
Do. 
Do. 

*Speoiflo  gravity, 7.2380;  hardness  16.66. 
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Marks,  "V^f"^ 

Length,  12". 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Ganged  length,  10"^ 


No.  777. 


AppUed  loMts. 

Compres- 

Bion  per 

inch. 

SacooMlTe 

compree- 

aionper 

inoE. 

Permftnent 
aet. 

Succeesive 

permanent 

•et. 

Remarka. 

Totol 

Per  square 
inoh. 

Potmdf. 

1,000 
2.000 
3.000 
4,000 
6,000 
6^606 

^ooo 

8,600 
9,000 
10.006 
U.OCO 
12,000 
13.900 
14.000 
15^006 
16.000 
17.000 
18.000 
19,000 
20.000 
31,000 
22.600 
23.000 
24.000 
25.000 
26,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38^600 
39,000 
40,000 
58.200 

P<ntndi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16,000 
17.000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28,000 
89,000 
80,000 
.31.000 
32,000 
33,000 
84,000 
86^000 
30,000 
87,000 
38,000 
39,000 
40,000 
53,200 

Inch. 
0. 

.00003 
.00008 
.00013 
.00018 
.00022 
.00028 
.00033 
.00039 
.00043 
.00048 
.00053 
.00059 
.00064 
.00070 
.00075 
.00082 
.00088 
.00094 
.00101 
•00106 
.00118 
.00120 
.00128 
.00184 
.00148 
.00153 
.00163 
.00171 
.00183 
.00201 
.00215 
.00332 
.00251 
.00274 
.00298 
.00323 
.00869 
.00390 
.00441 

Inch. 

0. 

.00003 
.00005 
.00005 
.00005 
.00004 
.00006 
.00005 
.00006 
.00004 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00006 
.00007 
.00005 
.00007 
.00007 
.00008 
.00006 
,00009 
.00010 
.00010 
.00008 
.00012 
.00018 
.00014 
.00017 
.00019 
.00023 
.00024 
.00025 
.00046 

.oooai 

.00061 

Inch. 
0. 

Ineh. 

Initial  load. 

Ultimate  strnugth. 

0. 

.oo6J& 

.00002 

.00003 

.ooooi 

.00009 

.00006 

.00019 

.00010 

.00041 

.00022 

.00101 

.00000 

.00230 

.00188 

Failed  by  triple  flexnre. 


84  TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  778. 

Marks,  ^^m'^]^^ 
Len^h,  12''. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inoh. 
Oaaged  length,  lO^'. 


Applied  loads. 

Compree- 
aionper 

SncoesaiTe 

ooroprea- 

aionper 

inch. 

FeEmanent 
aet 

Sucoeaaive 

permaoent 

aet 

Beottrka. 

Total. 

Foraqnan 
ineh. 

Poundt. 
1,000 
2,000 
8,000 
4.000 
6.000 
6.000 
7,000 

a;  000 

9,000 
10,000 
11,000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23.000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
30.000 
81,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
88,000 
89.000 
40,000 
54,050 

P<mndt, 
1,000 
2,000 
3.000 
'    4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32.000 
33,000 
84,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
54.050 

Inch. 
0. 

.00008 
.00010 
.00014 
.00020 
.00024 
.00030 
.00035 
.00040 
.00046 
.00051 
.00067 
.00062 
.00068 
.00073 
.00080 
.00087 
.00092 
.00099 
.00105 
.00112 
.00120 
.00128 
.00134 
.00141 
.00152 
.00161 
.00171 
.00182 
.00194 
.00211 
.00226 
.00240 
.00262 
.00287 
.00320 
.00350 
.00385 
.00425 
.00486 

Ineh. 
0, 
.00003 
.00007 
.00004 
.00006 
.00004 
.00006 
.00005 
.00005 
.00006 
.00005 
.00006 
.00005 
.00006 
.00005 
.00007 
.00007 
.00005 
.00007 
.00006 
.00007 
.00008 
.00008 
.00006 
.00007 
.00011 
.00000 
.00010 
.00011 
.00012 
.00017 
.00014 
.00015 
.00022 
.00025 
.00033 
.00030 
.00035 
.00040 
.00061 

Ineh. 
0. 

Inch. 
0. 

Initialload. 
Ultimate  fltrength. 

0. 

, 

.00002 

.00002 

.00007 

.00005 

.00011 

.00004 

.00021 

.00010 

.00047 

.00026 

.00110 

.00068 

.00278 

.00168 

Failed  by  triple  flexore. 


tests  of  iron,  steel,  and  other  materials. 
Tbui^ion  Hoop. 

No.  3747, 

Marks,  ^W= 
Diameter,  ''M^. 
Sectional  area,  .26  square  inch. 


85 


inAnfF»*4<«M 

SnooeMiTe 
elonjc»tion 
perinob. 

Penna&ent 
set. 

Sacoeaaire 
peniuuMiit 

Bemarks. 

T6taL 

PersouTe 

peruioh. 

POttfldf. 

250 
1,250 
3,600 

8,750 
8^000 
8,250 
7.600 
8,750 
10,000 
11,358 
12,600 
13,750 
14,000 
14,250 
14.600 
14,750 
16,000 
16,250 
15.600 
16,750 
18.000 
18.600 
17.000 
17.600 
18,000 
18,500 
19.000 
19,600 
30.000 
30.500 
21,000 
21,500 
22.008 
32,600 
23.000 
83.600 
34.000 
34.600 
25!  000 
35,500 
351000 
38,810 

Poimdt. 
1,000 
6.000 
18,000 
16,000 
20.000 
86.000 
80,000 
86,000 
40.008 
46.000 
60,000 
56.000 
6^000 
67.000 
68^000 
69.000 
80.000 
81,000 
8^000 
88,000 
84.000 
68,000 
88,000 
70.000 
72,000 
74,000 
78.000 
78,000 
80.000 
82.000 
84,000 
88,0  0 
88,000 
90,000 
92,000 
94,000 
90.000 
98,000 
100,000 
102,000 
104,000 
106,240 

Inch, 
Ol 

.000125 
.000808 
!000500 
'.000725 
.000950 
.001126 
.001800 
.001500 
.001700 
.001900 
.002125 
.002200 
.002250 
.002850 
.002400 
.002500 
.002750 
.003050 
.003425 
.0045U0 
.008550 
.008500 
.010000 
.011750 
.013460 
.015826 
.017000 
.019000 
.021175 
.023500 
.025826 
.028258 
.030875 
034300 
!  038126 
.042000 
.047000 
.053750 
.0800 
.0750 

indL 
0. 

.008125 
.000175 
.000200 
.000225 
.000226 
.000176 
.000176 
.000200 
.000200 
.000200 
.000225 
.000076 
.000060 
.000100 
.000060 
.000100 
.000250 
.000300 
.000375 
.001075 
.002050 
.001960 
.001500 
.001700 
.001750 
.002175 
.001376 
.002000 
.002176 
.003325 
.002125 
.002825 

.003825 
.003825 
.003875 
.005000 
.008750 
.008250 
.0150 

IfUA. 

0. 

0. 

0. 

0. 

.000026 
.000026 
.000025 
.000050 
.000076 

Indu 
0. 

InitoU  load. 
Elastic  limit 

Tenatle  strenfirtb, 

'*'."000025"' 
0. 
0. 

.000025 
.000025 

Gmeral  summary. 


Tencfle  Ktrenjcth  per  aqiiareiDoh  of  original  Bection poands.. 

Elaetic  limit  per  aqnare  inch  of  originu  section do  .. 

SloDigation  per  Inoa  after  mptnre Inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Sednction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  mptoie,  per  centum  of  original  section 

Positianofrnptore 1".20  from  the  neck 

Character  of  broken  snrfiMe granular,  radiating  fh>m  a  dull  siKit  at  the  circuniffM-euce 

noBgitloa  of  inah  aeettsM^- . ".09.  ".  U.  ".  15*.  ".  09 


105. 240 

50,000 

0.1100 

.  002400 

.044 

15.0 


86  TESTS   OP   IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  3748. 

Marks,  wm:^th 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loadB. 

Elongation 
perineh. 

SnoceuiTe 
elongation 
perineh. 

Permanent 
set. 

SaooeaalTe 

permanent 

aet. 

Remarks. 

TotaL 

Per  square 
Indi. 

Poundt. 

250 
1,250 
2,500 
3.750 
6,000 
6.250 
7,600 
8,750 
10,000 
11.250 
12,600 
12,760 
13,000 
13,250 
13,500 
13,760 
14,  OK) 
14,250 
14.500 
14,760 
16,000 
15,260 
15,500 
16,000 
16,500 
17,00C 
17,500 
18.000 
18.500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22.000 
22,600 
23,000 
23,500 
24,000 
24,500 
25,000 
26.600 
26,000 
26,500 
27,000 
27,500 
27,610 

Pounds. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
45.000 
50,000 
51,000 
62.000 
53,000 
54,000 
65,000 
56,000 
67,000 
68.000 
59.000 
60,000 
61,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84.000 
86.000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
102,000 
104.000 
106,000 
108,000 
110.000 
U0,040 

Inek. 
0. 

.000176 
.000360 
.000525 
.000700 
.000900 
.001126 
.  001275 
.001425 
.001650 
.001726 
.001750 
.001776 
.001825 
.001875 
.001900 
.001950 

,  002150 
.002225 
.002450 
.003000 

.  ans-^oo 

.005000 

.006750 

.008000 

.009700 

.010950 

.012475 

.013925 

.015575 

.017176 

.018676 

.020760 

.022926 

.025126 

.027126 

.029500 

.032260 

.035250 

.038876 

.043000 

.047760 

.053250 

.0650 

.0750 

.1000 

.UOO 

Inch. 
0. 

.000176 
.000176 
.000175 
.000175 
.000200 
.000225 
.0tK)150 
'.000160 
.000125 
.000175 
.000026 
.000026 
.000050 
.000050 
.000026 
.000060 
.000075 
.000125 
.000075 
.00U225 
.000650 
.000500 
.001600 
.001750 
.001250 
.001700 
.001250 
.001525 
.001450 
.001650 
.001000 
.001500 
.  002075 
.002176 
.002200 
.002000 
.002375 
.002750 
.003000 
.003626 
.004125 
.004750 
.006500 
.011750 
.0100 
.0250 
.0100 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000026 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 



'".000025" 



OeMral  $ummary. 

Tensile  stren|(th  per  sqnare  inch  of  orifflnal  section ponnds..    110,' <K0 

Elastic  limit  per  square  inch  of  original  section do  ..      57,000 

EloD^Ation  p«r  inch  after  rupture inch..      0.1325 

EloHKation  per  inch  under  strain  at  elastic  limit do...    .002(r25 

Keductionindiamotor  at  point  of  rapture .^ do...         .074 

BtMinction  in  area  after  rupture,  per  oentam  of  original  section 24.6 

Position  of  rupture I'MO  fhrai  the  neck 

Character  of  broken  snrfsee franolar,  radiating  from  a  dull  spot  at  the  cironmfeience 

Elongation  of  inch  sections  .—••••••••mm.... .•••••• ".19*,  ".16,  'MO,  ".68 


TSSTS  0¥  IRON,   STEEL,    AND   OTHER  HATESIALS. 

No.  3749. 

Marks,  »''ifb''= 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
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AppUed  loads. 

EloDsation 
per  inch. 

SnooeMive 
elougation 
per  inch. 

Permanent 
set. 

Saocessive 
set. 

BemArks. 

TotAL 

Per  Mnare 
inoh. 

round*. 
260 
1,250 
2,500 
3,750 
5.000 
6,250 
7.500 
8,750 
10,006 
11,250 
12,500 
13,750 
14.000 
14,250 
14,500 
14.760 
15,000 
15,250 
15.500 
15.750 
16^000 
16.500 
17,000 
17.600 
18,000 
18.500 
19.000 
10.500 
20.000 
20,500 
21.000 
21,600 
22.000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26.500 
27,000 

Pinindi. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40.000 
45,000 
50,000 
55,000 
56.000 
57,000 
.^8.000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
66.000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 

Hooo 

96,000 
98,000 
100.000 
102,000 
104.000 
106.000 
108|000 

Inch, 

0. 

.000200 
.000425 
.000650 
.000800 
.000950 
.001100 
.001275 
.001500 
.001675 
.001825 
.002000 
.  002050 
.002125 
. 002175 
.002200 
.002276 
.002350 
.002525 
.002775 
.003450 
.005125 
.006875 
.008500 
.010250 
.011700 
.013300 
.015025 
.016875 
.018675 
.020876 
.022900 
.024626 
.027000 
.029660 
.032400 
.036650 
.039250 
.043550 
.040375 
.0575 
.0675 

Inch, 
0. 

.000200 
.000225 
.000225 
.000150 
.000150 
.000150 
.000175 
.  000226 
.000175 
.000160 
.000175 
.000050 
.000075 
.000050 

.0U0076 
.000075 
.000175 
.000250 
.000675 
.001676 
.001750 
.001626 
.001750 
.001450 
.001600 
.001725 
.001859 
.001800 
.002200 
. 002025 
.001725 
.002375 
.002660 
.002750 
.003250 
.003600 
.004300 
.005825 
.008125 
.0100 

IneK 

0. 

0. 

0. 

0. 

0. 
.000025 
.000025 
.000025 
.000026 

Inek. 
0. 

luitiiaioad. 
EImUc  limit 

Tensile  etrengtb. 

'"'.*660025" 
0. 
0. 

a 

General  $ummary. 

Teoaile  strength  per  eqnare  inch  of  oriiilinal  Motion. pounds..    108,000 

Elantic  limit  persanare  inoh  of  original  section rio  ..      61.000 

KlongatioD  per  incii  after  rupture inrli..      0.0825 

Elongation  per  inch  under  strain  at  elastic  limit du..      .002350 

ifceduction  in  diameter  at  point  of  rupture do...         .034 

Kednction  in  area  after  mptine,  per  oentxim  of  original  section 11.8 

Position  ef  rupture r'.20from  the  neck 

Character  of  broken  snrfaoe  ..^ granular,  radiating  from  a  dull  spot  near  the  ci*cumfereoce 

Sloogstionof  inchaeotiona .— ".08,  ".lO*.  ".08,  ".07 
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TESTS  OF  IRON,  STEEL,  AND   OTHER  liATERIALS. 


Diameter,  "*56i. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4f'. 


No- 3765. 


AppUed  loads. 

BloDgation 
perlnoh. 

SaooeMire 
elon  atloB 
perinoh. 

•el 

• 

SoooewiTe 
peraMMnt 

Mt. 

TotaL 

Persqn»r6 

Pounds. 

260 

1,260 

2,500 

6.000 

7,600 

10.060 

11,250 

12.000 

12,250 

12.600 

12,760 

18,000 

18.260 

13.500 

14.000 

14,600 

15,000 

15.500 

16,000 

23,730 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45.000 
48,000 
49,000 
60,000 
61,000 
52.000 
63.000 
54,000 
66.000 
68,000 
60.0U0 
62.000 
64,000 
34,020 

Inch. 
0. 

.000076 
.060215 
.060576 
.000060 
.001260 
.001475 
.001576 
.001625 
.001700 
.001726 
.002050 
.002475 
.008500 
.005800 
.008160 
.000776 
.011276 
.018200 

Inch. 
0. 

.000075 
.000150 
.000350 
.000375 
.000300 
.000225 
.000100 
.000050 
.000075 
.000025 
.000325 
.000425 
.001025 
.002400 
.002250 
.001625 
.001600 
.001025 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Blastio  limit. 
TenaUeatnngth. 

-.000025 
0. 

-.000026 
.000025 

General  eummary, 

Tdnaile  stranji^h  per  Mioare  inch  of  original  aeotion ponnda..      04.020 

Blaatic  limit  per  square  inch  of  original  section do...      51.000 

Blonjsation  per  inch  after  ruptnre inch..      0  167.', 

Elongation  per  Inch  under  strain  at  elastic  limit .do...    .001725 

Reduction  in  diameter  at  point  of  rapture do...         .084 

Seduction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture 2"  from  the  neck 

Character  of  broken  surfkoe,  granular;  silky  spot  at  the  circumference.    Opened  cracks  in  surface  of 

stem. 
Blongationofinohaectlona ".14,  ".26*,  ".16,  'Ml 


T£STS  OF   IBOM,  STEEL,  AND   OTHER  MATERIALS. 

Hoop  Aa. 
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Ho.  3737. 

Marks,  »?.^^ 

Diameter,  ^^564. 

BectiODal  area,  .26  sqaare  inch. 


Api^todUMda. 

Snooeutye 
eloncfttion 
perlxMsh. 

PermmneBt 
set. 

BnoeesalTe 
■et. 

BcmarlM. 

TotiO. 

Peraqnare 
iaeh. 

^^SSl" 

PMtfUb. 

250 
1,250 
2,500 
8.780 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
13,750 
14,000 
14,250 
14,500 
15,000 
15^500 
18,000 
18,500 
17,000 
17,500 
18,000 
18;  500 
19,000 
19^500 
80,000 
20.500 
21,000 
21,500 
22.000 
22,600 
23.000 
28.500 
84,000 
24.500 
25^000 

PofMKbt. 
1,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30.000 
35,000 
40,000 
45.000 
50,000 
65.000 
56.000 
57,000 
56,000 
60.000 
62,000 
64.000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,000 
88.000 
84,000 
86.000 
88,000 
90,000 
92,000 
94.000 
96.000 
96.000 
100,000 

IneK. 
01 

.000126 
.000300 
.000500 
.000700 
.000876 
.001025 
.001200 
.001400 
.001575 
.001760 
.001950 
.003500 
.006625 
.006875 
.008375 
.009800 
.  011125 
.012926 
.014625 
.016250 
.018500 
.020426 
.022500 
.024750 
.087250 
.028500 
.032500 
.<»5875 
.039760 
.043750 
.050000 
.059875 
.066258 
.0800 
.1800 

indL 
0. 

.000)25 
.000175 
.000200 
.000200 
.000175 
.000150 
.000175 
.000200 
.000175 
.000150 
.000200 
.001560 
.002125 
.001250 
.001500 
.001425 
.001325 
.001800 
..001700 
.001625 
.008250 
.001925 
.002075 
.002250 
.002500 
.002250 
.003000 
.003376 
.003875 
.004000 
.006250 
.006875 
.009375 
-013750 
9600 

Indi. 
0. 

Ineh. 

a 

Initial  load. 
Elaatic  limit 

Tensile  strength. 



••■•«*•■••>. 

Gmitral  mmmory. 

Tensile  strength  per  square  Inoli  of  original  section pounds..    100,000 

Slastie  limit  per  SQuare  iuoh  of  originsi section do...      55,000 

Elongation  per  inch  after  rupture inch..      0.  ISAO 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001050 

Reduction  in  diameter  at  point  of  rupture do...         .184 

Seduction  in  area  after  rupture,  per  oentum  of  original  section 5i.  6 

Position  of  rupture 1''.40  f^m  the  neck 

Character  of  hrolcen  surfeoe fine,  silky 

Bkmgatioa  of  inoh  seotions 'MO,  'M3,  ''.31*.  ".20 


90  TESTS   OP   ffiON,    STEEL, 


AND   OTHER  MATERIALS. 
No.  3738. 


Marks,  "^»f^ 
Diameter,  '^.564. 
Sectional  area,  .25  square  inch. 


Applied  loiida. 

Blonniioii 
permoh. 

SncoeflsiTe 
elongation 
perinob. 

rermanent 
set. 

Bacoeesive 
permanent 

set. 

Bemarks. 

Total. 

Per  eqnare 
ino^. 

Pwnda. 

260 

1.260 

2,600 

3,760 

5,000 

0,250 

7.500 

8,750 

10,(H)0 

11.250 

12,500 

18.750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

18,500 

17.000 

17,600 

l&OOO 

18,500 

19,000 

19.500 

20,000 

20.500 

21.000 

21,500 

22,000 

22:500 

23,000 

23,600 

24,000 

24,500 

25,000 

25,020 

Pounds, 
1.000 
5,000 
10,000 
15,000 
20,000 
26.000 
30,000 
85,000 
40,000 
45,000 
60,000 
55,000 
58.000 
57,000 
58,000 
59.000 
80.000 
82.000 
64,000 
88,000 
68,000 
70,000 
72,000 
74,000 
78.000 
78.000 
80,000 
82,000 
84,000 
88.000 
88.000 
90,000 
92.000 
04,000 
96,000 
98,000 
100,000 
100,080 

Inch. 
0. 

.000125 
.000300 
.000500 
.000850 
.000825 
.001000 
.001175 
.001329 
.001600 
.001875 
.001860 
.001928 
.002128 
.008628 
.004760 
.005700 
.007500 
.009000 
.010875 
.012600 
.014250 
.016250 
.018250 
.020250 
.i.22300 
.024825 
.027250 
.030000 
.033250 
.036750 
.041000 
.048250 
.058000 
.081826 
.0775 
.1050 
.1278 

Ineh. 
0. 

.000125 
.000175 
.000200 
.000160 
.000176 
.000175 
.000175 
.000160 
.000178 
.000175 
.000176 
.000075 
.000200 
.001600 
.001126 
.000050 
.001800 
.001600 
.001875 
.001825 
.001760 
.002000 
.002000 
.002000 
.002250 
.002125 
.002825 

.003250 

.003500 

.004250 

.006260 

.006750 

.008826 

.016875 

.0276 

.0225 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastio  limit 

Tensile  streng:tli. 

Crensral  summary,  ' 

Tensile  strength  per  square  inch  of  original  section pounds..    100,080 

Elastiolimit  per  sqaare  inch  of  original  section do...      58,000 

Klougation  perinea  afterrnptnre inch..      0. 1925 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00192«'> 

Reduction  in  diameter  at  point  of  rupture do...         .174 

Keductioniu  area  after  rupture,  per  centum  of  original  section 62.2 

Position  of  rupture 1".  76  from  thene<-.k 

Character  of  broken  surface fino.  nilky 

Elongation  of  inch  seoUons ".12, ".  40*,  "15,  "10 


TESTS  OF  lEON,  STEEL,  AND  OTHER  MATERIALS. 
IJo.  3739. 

12M] 
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Marks, "  tA^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


AppUedloAda. 

Elongatdon 
per  inch. 

Snocesstye 
dioiigation 
porlBoh. 

aet. 

SncoMflre 

permiuient 

set. 

Remarks. 

Total. 

Persqtuire 
inch. 

250 

1.250 

1      2.500 

Pounds. 
1,000 
6.000 
10,000 
15.000 
20.000 
25,000 
80.000 
85,000 
40.000 
45.000 
60,000 
52,000 
58,000 
54,060 
55,000 
56,000 
58,000 
60,000 
62,000 
64.500 
66,000 
68.000 
70,000 
72.000 
74,000 
78,000 
78.000 
80,000 
82.000 
84,000 
88.000 
88,000 
90.000 
92,000 
94,000 
96.000 
98.000 
100,000 
101,480 

Inch. 
0. 

.000160 
.000300 
.000600 
.000675 
.000675 
.00)025 
.001200 
.001360 
.001625 
.001700 
.001775 
.002275 
.008060 
.004200 
.005125 
.006626 
.008600 
.009875 
.011250 
.012925 
.014500 
.016200 
.017750 
.019300 
.021174 
.023250 
.025500 
.027800 
.030250 
.033375 
.036500 
.040626 
.045000 
.050500 
.0676 
.0675 
.0825 
.1225 

Ineh, 
0. 

.000150 
.000150 
.000200 
.000175 
.000200 
.000150 
.000175 
.000150 
.000175 
.000176 
.000075 
.000500 
.000775 
.001150 
.000926 
.001500 
.001875 
.001375 
.001375 
.001075 
.001575 
.001700 
.001550 
.001550 
.001875. 
.002075 
.002250 
.002300 
.002450 
.008125 
.003125 
.004125 
.004375 
.006600 
.0070 
.0100 
.0150 
.0400 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load, 
masticlimit. 

Tensile  fttreng:th. 

•      3.750 

5,000 
8,250 
7,500 
8,750 
10.000 
11,250 
;2.500 
13.000 
18.250 
13,500 
13,750 
14.000 
14.500 
15^000 
15,500 
16.000 
18,500 
17,000 
17,500 



18,000 

18L500 
19,000 
19.600 
20.000 
20.560 
21,000 
21,600 
22.000 
22.500 
23,000 
23.600 
24,000 
24.500 
25,000 
25^370 

General  eummary, 

TeBsUe  strength,  per  sqnare  Inch  of  original  section ponods..    101.180 

Elastic  limit,  per  sqaare  inch  of  original  section do...      62,000 

£lon0ation  per  inch  after  mptnre inch..      0. 1700 

Elongation  per  inch  under  strain  at  elastic  limit do  . .      001775 

JBedaction  in  diameter  at  point  of  raptnre do...         .134 

Redaction  in  area  after  mptnre,  percent,  of  original  section 41.9 

Position  of  mptnre 1".  15  from  neck 

Character  of  broken  snrlkce silky.  Interspersed  with  granolar  metal  at  the  circnmference 

Elongation  of  inch  sections ".26*,  ".22,  'Ml,  ".10 


92  TESTS  OF  ISOK9  STEEL,  AND  OTHER  HATEBIALS. 

Hoop  A4.> 

No.  3726. 

Marks,  12^^^^ 
Diameter,  '*.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  IcMuU. 

Elongatioa 
perinoh. 

Saooeuive 
elonsation 
perinoh. 

Pemunent 
«et 

SaooessiTe 

pennanent 

eet. 

Bemarki. 

TotBl. 

Per  sqaare 
inch. 

Pounds. 
290 
],250 
2,600 
3,760 
6,000 
8,250 
7.500 
8,750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13.900 
13,760 
14,000 
14,250 
14,500 
16,000 
15,600 
16,000 
16,500 
17,000 
17,900 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21.600 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25^320 

Powida. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
46,000 
60,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
67,000 
58^000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
96,000 
98,000 
100,000 
101,280 

Ineh, 
0. 
.000175 
.000376 
.000525 
.000700 
.000825 
.001000 
.001160 
.001300 
.001426 
.001626 
.001676 
.001700 
.001760 
.001800 
.001860 
.002176 
.002400 
.003760 
.006626 
.007025 
.009500 
.  011126 
.012800 
.014500 
.010260 
.018000 
.020000 
.022000 
.024376 
.026760 
.029500 
.082500 

.0400 
.0450 
.0500 
.0560 
.0700 
.0875 
.1260 

Indi, 
0. 

.000175 
.000200 
.000160 
.000176 
.00012e 
.000176 
.000150 
.000150 
.000126 
.000200 
.000050 
.000026 
.000050 
.000050 
.000060 
.000326 
.000225 
.001350 
.002876 
.001300 
.001675 
.001625 
.001676 
.001700 
.001750 
.001750 
.002000 
.002000 
.002375 
.002376 
.002780 
.003000 
.003760 
.003750 
.0050 
.0050 
.0050 
.0160 
.0176 
.0375 

.     Inch, 
0. 

Inch. 
0. 

Initial  load. 
Blastio  limit. 

Tensfle  strangtb. 

Omeral  summary. 

TenNlIe  strenfsth  per  sqaare  inch  of  original  section poanda..    IJJtMO 

Elastic  limit  per  snuaro  inch  of  original  section iL"         'inSS 

Elongation  per  inch  after  mptare inch..      J'jJ'J 

Eloneation  per  inch  under  strain  at  elastic  limit do...    •  001850 

Reduction  In  diameter  at  point  of  mptare do...         .184 

Redaction  in  area  after  rapture,  per  centnm  of  orin^inal  section •-•••  ,      m.6 

Position  of  mpture r'.35  from  the  neck 

Character  of  broken  surface •••  v2£i»H^ 

Elongation  of  inch  sectlona « ".10,  ".14,  ".86»,  ".19 


TESTS   OF  IRON.   STEEL.   AND   OTHEB  MATEBIALS. 
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Marks,  "^fl-^ 

Diameter,  ".564. 

Sectional  area,  .26  sgaare  inch. 


Applied  kNids. 

IflAiKniHnn 

SoeoesaiTO 

Permanent 
set. 

SaoeeMlve 

permanent 

tet. 

BemarkB. 

Total. 

PerwiTiaro 
inch. 

per  inch. 

Potmdt, 
250 
1,250 
2,600 
3,750 
5^000 
6^250 
7,500 
8,750 
10,000 
11,250 
12,600 
12,750 
13,000 
13.250 
13.500 
13,750 
14.000 
14,250 
14,500 
14,760 
15,000 
16,600 
16,000 
16^600 
17,000 
17;  600 
18,000 
1&500 
19,000 
19.500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23.500 
24.000 
24.500 
36,000 
2S.370 

Foundt. 
1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85.000 
40,000 
46.000 
60.000 
51,000 
52,000 
58,000 
54,000 
56,000 
56,000 
57,000 
56,000 
50,000 
60,000 
63.000 
64,000 
68,000 
08,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100.000 
101,480 

Inch. 

0. 

.000160 
.000300 
.000475 
.000675 
.000800 
.000960 
.001160 
.001300 
.001450 
.001650 
.001700 
.001725 
.  001775 
.001800 
.001825 
.001875 
.001926 
.001976 
.002000 
.003375 
.006875 
.008500 
.010000 
.011500 
.013600 
.016000 
.016600 
.018500 
.020750 
.023126 
.026750 
.028250 
.031000 
.084375 
.038500 
.042500 
.046750 
.056000 
.0676 
.0625 
.1175 

InOL 
0. 

.000160 
.000150 
.000176 
.000200 
.000125 
.000150 
.000200 
.000160 
.000160 
.000200 
.000060 
.000026 
.000050 
.000025 
.000025 
.000050 
.000050 
.000050 
.000025 
.001375 
.003500 
.001625 
.001500 
.001500 
.002000 
.001500 
.001600 
.002000 
.002250 
.002376 

.002500 

.002750 

.003375 

.004126 

.004000 

.006250 

.007250 

.0116 

.0150 

.0350 

Inch. 

JfuA. 
0. 

Initial  load. 
Elabtio  limit. 

Tensile  Btrengtb. 

- 

General  aummary, 

Teoefle  etrength  per  aqnare  inch  of  original  section pounds..  101,480 

Slascic  limit  per  square  Inch  of  originaSf  section do...    59,000 

Elongation  per  inen  after  rupture inch..    0.1850 

Elongation  i»er  inch  under  strain  at  elastic  limit do...  .002000 

Beductkmin  diameter  at  point  of  rupture do...       .174 

Seduction  in  area  after  ruptoie,  per  centum  of  original  section 58.2 

Position  of  rupture PMO  from  the  neck 

GhaneteroflirolcensarliMe _ fine,  silky 

Ekngstioiioflnohaeotlono ".8S*,  ".21, 'Ml,  ".09 


.94  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3728. 
Marks,  12  M^  A, 

Diameter,  ".56L 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
permoh. 

Saccesftire 
elongation 
per  inch. 

Pennanent 
set. 

SaccesslTe 
set. 

Remarks. 

TotaL 

Per  sqiiATe 
InoL 

PottfMb. 

250 

1,250 

2.500 

3,760 

5,000 

6^250 

7,500 

8,750 

10,000 

11,250 

12,600 

12,750 

iSooo 

18,260 
18,600 
13.750 
14,000 
14,500 
15^000 
16,500 
16,000 
16.600 
17.000 
17,600 
18,000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
81,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,260 

Pmtndi. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
86,000 
40.000 
43.000 
50,000 
51,000 
62,000 
63,000 
64,000 
55.000 
56,000 
58.000 
60,000 
62.000 
64.000 
66,000 
68,600 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
97,040 

Ineh, 
0. 

.000150 

.000325 

.000475 

.000675 

.000800 

.000976 

.001160 

.001300 

.  001476 

.001660 

.001700 

.001750 

.008125 

.006000 

.006760 

.007376 

.008760 

.010250 

.011750 

.013426 

.015175 

.017000 

.019000 

.  021025 

.023250 

.025625 

.028000 

.031000 

.034500 

.0375 

.0425 

.0475 

.0525 

.0600 

.0750 

.1000 

.1326 

Ineh, 
0. 

.000160 
.000176 
.000160 
.000200 
.000125 
.00017IJ 
.000175 
.000160 
.000175 
.000176 
.000050 
.000050 
.001375 
.002825 
.000750 
.000625 
.001375 
.001500 
.001600 
.001675 
,001750 
.001825 
.002000 
.002025 
.002226 
.002375 
.002375 
.003000 
.003500 
.0030 
.0060 
.0050 
.0050 
.0075 
.0150 
.0260 
.0326 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  limit 

Tensile  strength. 



General  eummary. 

Tensile  strenRth  per  square  inch  of  original  section poonds..      07,040 

Elasticlimit  per  Moare  inch  of  original  seotion do...      52,000 

Hlonga^n  per  incn  after  rapture inch..      0.2075 

Elongation  per  inch  under  strain  at  elasticlimit do...    .001750 

Reduction  in  diameter  at  point  of  ruptare do...         .174 

Reduction  in  area  after  rupture,  per  centum  of  original  seotion 52.2 

Position  of  rupture l".20from  the  neck 

Character  of  broken  surface fine,  silky 

EkmgaUon  of  inch  sections ".84*.  ".26,  ".18. 'Ml 
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Hoop  A^ 
No.  3739. 


Mark8,^2MBjA. 

Diameter,  ^'^64. 

Sectional  area,  .26  square  inch. 


Applied  loads. 

EloDsatioii 
permoli. 

Snooesaiye 

Pwmaaeot 
■et. 

SnooeeaiTe 

permanent. 

aet. 

Bemarka. 

Total. 

Persqtiare 
indi. 

PottfUff. 

250 
1,250 
2600 
3.780 
6^000 
0.250 
7,600 
8;  750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14,600 
15,000 
16,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
28,000 
28,500 
24,000 
24,600 
24.530 

PoundM. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
85,000 
40.000 
45.000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56^000 
66,00<> 
60,000 
62,000 
04.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
98,120 

Inch. 

a 

.000126 
000300 
.000476 
.000676 
.000825 
.001000 
.001175 
.001325 
.000600 
.001660 
.001700 
.001750 
.001800 
.008750 
.004750 
.005750 
.007600 
.008950 
.010500 
.012000 
.018675 
.015426 
.017250 
.019000 
.021250 
.028500 
.025876 
.028376 
.091276 
.034500 
.088500 
.0450 
.0500 
.0650 
.0660 
.0776 
.1126 
.1276 

Ineh, 
0. 

.000126 
.000176 
.000176 
.000200 
.000150 
.000176 
.000175 
.000150 
.000175 
.000150 
.000050 
.000050 
.000050 
.001950 
.001000 
.001000 
.001760 
.001450 
.001560 
.001500 
.001675 
.001750 
.001825 
.001750 
.002250 
.002250 
.002876 
.002500 
.002900 
.003225 
.004000 
.0066 
.0060 
.0050 
.0100 
.0186 
.0350 
.0150 

IndL 
0. 

IndL 
0. 

Initial  load, 
maatio  limit 

TenaOe  atrength. 

' 

Oeneral  nummary. 


Teoalle  strength  per  square  inch  at  orisinal  section. ^ 

Ebwtic  limit  per  Bcnusre  loch  of  original  section do. 

■™        -  fnohaftei 


ZloDgation  per  inch  after  mptore inoh.. 

Elongation  per  inch  nnder  strain  at  elastlo  limit do... 

Bedoction  in  diameter  at  point  of  mptore do... 

Bednction  in  area  after  raptore,  per  centum  of  original  section .^ 

Poaitaon  of  rapture 2'' fhm  the  neck 

Character  of  broken  snrftoe ,^ ^ fine,  sill 

gfaagation  of  Inflii  eecttone M8,  ".44*.  ".17,  ". 


98,120 
58,000 
0  2150 
001800 
.174 
62.2 


96  TESTS  OF  IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  3730. 
Marks,  ^T^i^-^ 
Diameter,  '^564. 
SectioDal  area,  .25  square  inch. 


BlongAtlon 
perlnob. 

SaooeaslTe 
ehmgation 
perlnoh. 

Permanent 
set. 

Snoeesalve 
Bet. 

Bemnrkt. 

TotaL 

Peraqiiare 
inoh. 

260 
1,260 
2,600 
8,750 
6,000 
6.250 
7,600 
8,760 
10,000 
11«250 
12.600 
18,000 
13,260 
18,500 
13,750 
14,000 
14.250 
14.500 
15,000 
15,600 
16,000 
16.600 
17,000 
17,500 
18.000 
18,500 
19,000 
19,600 
20.000 
20,500 
21,000 
21,600 
22.000 
22.600 
23,000 
28,600 
24,000 
24.600 
24,910 

PMMMlf. 

1,000 
6,000 
10,000 
16,000 
20,000 
36.000 
80,000 
35.000 
40,000 
45,000 
50,000 
52,000 
63,000 
64,000   - 
65.000 
66.000 
57,000 
58,000 
60.000 

6a.uoo 

64.000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
88.000 
84.000 
86,000 
88.000 
90,000 
02,000 
94,000 
96,000 
98.000 
99,640 

Inch. 

a 

.000125 
000250 
'.000426 
.000600 
.000760 
.000926 
.001075 
.001250 
.001425 
.001600 
.001700 
.001760 
.001776 
.001800 
.001925 
.002250 
.003625 
.005876 
.007925 
.009625 
.011000 
.012750 
.014375 
.016250 
.018250 
.020425 
.022675 
.024875 
.027750 
.031125 
.034200 
.088126 
.042775 
.0500 
.0560 
.0675 
.0850 
.1900 

Inch. 
0. 

.000135 
.000125 
.000176 
.000176 
.000160 
.000176 
.000160 
.000175 
.000175 
.000175 
.000100 
.000060 
.000026 
.000025 
.000126 
.000325 
.001376 
.002260 
.002050 
.001700 
.001375 
.001750 
.001626 
.001876 
.002000 
. 002176 
.002260 
.002200 
.002876 
.003375 
.003075 
.003926 
.004650 
.007226 
.0050 
.0125 
.0175 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initfjaioiid. 
Elastic  limit 

> 



General  aummory. 

Tensile  strength  per  sqnare  inch  of  orislnal  seetion poonds..      90,640 

Elastio  limit  per  aaoare  inch  of  original  section do...      56,000 

Biongation  per  inon  after  rapture inch..      0.1900 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001800 

Bednction  in  diameter  at  point  of  rapture do...         .174 

Beductionln  area  after  mpture,  per  oentom  of  original  section 68.9 

Position  of  rupture r'.29  ftom  the  ndck 

Character  of  hrokensur&ce , flncsilT — 

Elongation  of  inohseotions ^09,  ".12,  ".36.  *".S 


TESTS   OF  IBON,  STEEL^'AND   OTHEB  MATEBIALS. 

Ka  3731. 
Marks,  "?g,?l^ 
Diameter,  ''.664. 
Sectional  area,  .25  Bqoare  inch. 
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AppUedloadB. 

per  inch. 

SaooeMiTe 
eloiintion 
per  Inch. 

PemiMieot 

set. 

SaooeMive 

permanent 

■et. 

Bemarks. 

TottL 

^nar* 

250 

1,250 

2.500 

3.750 

5,000 

0,250 

7,^00 

8,750 

14000 

ll,2S0 

12.500 

14750 

14800 

14250 

14600 

14000 

14600 

14000 

14600 
14000 
14500 
17.000 
17.500 
14000 
14500 
19.000 
14  600 
24000 
20.500 
31.000 
21,500 
24000 
24600 
^000 
34800 
34800 

4000 
4000 
14000 
14000 
24000 
24000 
84000 
34000 
44000 
44000 
50.000 
51,000 
6$  000 
54000 
54000 
64000 
84000 
00,000 

04000 
04000 
04000 
04000 

74000 
74000 

74000 

74000 
74000 
80,000 
83,000 
84000 
84000 
84000 
94000 
04000 
94000 
94000 

IndL 
0. 

.000136 

.000225 

.000A5 

.000675 

.000750 

.000960 

.001100 

.001250 

.001450 

.001060 

.003826 

.004925 

.006460 

.000876 

.007926 

.009900 

.011125 

.012550 

.014200 

.010000 

.018000 

.019035 

.022250 

.024826 

.027000 

.028875 

.083000 

.098375 

.040750 

.048250 

.0525 

.0600 

.0725 

.0000 

.1850 

0. 

.000125 
.000150 
.000150 
.000150 
.000175 
.000200 
.000150 
.000150 
.000200 
.000300 
.001976 
.001200 
.000036 
.000096 
.001660 
.001676 
.001625 
.001436 
.001060 
.001800 
.002000 
■  001026 

.002875 
.002375 
.003875 
.003135 
.003375 
.004375 
005500 
.008250 
.0075 
.0125 
.0175 
.0490 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Inituaioiid. 
SlMtioUmit. 

Tensile  iitrpngtb. 

^ iinohofotfcfaudoeetloa poands..     95,800 

.eraqiiarelmdioforlglniaMettaD • do...     50,000 

Elooieiitlon  per  IncB  alker  mptnre ^ inob..     0.1050 

ElaoicatioB  per  inch  under  stnin  at  elMtloUmii T. do...    .001660 

Redaotion  m  diameter  at  point  of  mptnre do...         .174 

BednotfoD  in  ana  after  raptore,  per  oentam  of  original  section 52.2 

Poctlifni  of  mptoxe « l'M5  from  the  neck 

Clumeter  of  broken  snrfaoe fine,  silky 

£loBca8lon  of  inoh  sections ".35*,  ".30,  ".12,  ".11. 

H.  Ex.  14 7 


98  ^TESTS   OF  ntON,  STEEL,  AND  OTHEB  MATESULS. 

Hoop  A,. 

No.  3732. 

Marks,  »^%"^ 

Diiuneter,  ^^.664. 

Sectional  area,  .26  square  inch. 


SnooMaive 
elonntioD 
perlndi. 

Permanent 

aet. 

Saooeaalve 

permaaent 

aet. 

Semarka. 

Totia. 

Peraqnare 
inch. 

per  inoh. 

P&ttudt. 

250 

1,250 

2,500 

8.760 

6,000 

8,260 

7,600 

8,760 

10,000 

11,260 

12,500 

18,760 

14,000 

14,260 

14,600 

14,760 

15,000 
15,600 
18.000 
18.500 
17,000 
17,600 
18,000 
18,600 
19.000 
19,600 
20,000 
20.500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,600 
24,000 
24,600 
25,000 
26.120 

Pound*. 
1,000 
6,000 
10,000 
15.000 
30,000 
26,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
58.000 
57,000 
58,000 
69,000 

60,000 
82,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96.000 
98,000 
100,000 
100,480 

Inch, 
0. 

.000125 
.000300 
.000475 
.000660 
.000775 
.000960 
.001125 
.001275 
,001450 
.001675 
.001850 
.001900 
.001950 
.002026 
.002100 

.003375 
.008125 
.007760 
.010250 
.012250 
.013550 
.016375 
.017125 
.019376 
.031375 
.023750 
.026500 
.029600 
.032875 
.038000 
040000 
'.045600 
.061825 
.0800 
.0700 
.1000 
.1260 

Inch. 
0. 

.000125 
.000175 
.000176 
.000175 
.000125 
.000175 
.000175 
.000150 
.000175 
.000225 
.000178 
.000050 
.000050 
.000075 
.000075 

.001275 

.002750 

.001825 

.002600 

.002000 

.001300 

.001825 

.001760 

.002250 

.002000 

.002375 

.0027£0 

.003000 

.002875 

.003825 

.004000 

.006500 

.008125 

.008376 

.0100 

.0800 

.0250 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

Elaatio  Umit,  notweU 
defined. 

1 

• 

Qmerdl  aummary, 

Tenaile  atrangth  per  aqnare  ineh  of  orlfcinal  aeotion pounda..    100,480 

Elaatio  llmit^peraanare  inch  of  oTiginaTaection do...      68,000 

Elongation  per  inoh  after  mptore inoh..     0.1925 

Elongation  per  inoh under  atxain  at  elaatio  limit do...    .002100 

Eednction  in  diameter  at  point  of  mptare do...         .184 

Redaction  in  area  after  raptare,  per  oentam  of  original  aeotion  64.8 

Poaition  of  rnptare 1".  70  from  the  neok 

Charaoter  of  Broken  anrfkoe flne,8ilk7 

Elongation  of  inch  aeotiona ,..-,., , , ,„ ".  J3,".41\".13,".l0 


TESTS  OF  IRON,  STEEL,  AMD   OTHER  I  MATERIALS. 

Fo.  3733. 

Marks,  "^.t"^ 

Diameter,  '".564. 

Sectional  area,  .25  square  inch. 
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El<»DgA*ion 
per  iooh. 

SncceMWe 
eloogfttion 
per  inch. 

Permaneni 
set. 

Saooeuive 

pcvmanent 

set. 

SeoMirks. 

TotmL 

Per  aoaftre 

Poimda. 
260 
1,250 
2,600 
S750 
6,000 
6,250 
7,500 
8,750 
10,000 
11.250 
12,600 
13,750 
14,000 
14,250 
14,600 
14,750 
15.000 
16.260 
15,500 
15,760 
16,000 
16,500 
17.000 
17,600 
18.000 
18,500 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
22^000 
22;  600 
23,000 
23,500 
24,000 
24,500 
26,000 
2\500 
25,620 

Pokndt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
80,000 
3^000 
40,000 
45^000 
50,000 
56.000 
50,000 
57.000 
58.000 
60,000 
00,000 
61,000 
08,000 
63,000 
04.000 
00,000 
68.000 
70.000 
72,000 
74.000 
76.000 
78.000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92^000 
94,000 
96,000 
96;  000 
100,000 
102,000 
102;  080 

Inch, 
0. 

.000150 
.000325 
.000500 
.000725 
.000900 
.001050 
.001250 
.001450 
.001600 
.001750 
.002025 
.002060 
.002075 
.002125 
.002176 
.002!B26 
.002275 
.002500 
.003625 
.005075 
.007375 
.010000 
.011750 
.013500 
.015250 
.017000 
.019126 
.021250 
.023500 
.020000 
.028800 
.082125 
.036500 
.040000 
.044500 
.061000 
.050875 
.0725 
.007S 
.1326 

Ineh. 
0. 

.000150 
.000175 
.000175 
.000225 
.000175 
.000150 
.000200 
.000200 
.000160 
.000150 
.000275 
.000025 
.000025 
.000060 
.000050 
.000050 
.000050 
.000225 
.001125 
.001460 
.002300 

.001750 

.001750 

.001750 

.001750 

.002125 

.002125 

.002250 

.002600 

.002800 

.003825 

.003375 

.004600 

.004500 

.006500 

.008375 

.013125 

.0260 

.0360 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek, 
0. 

Initial  load. 
BlasUo  limit. 

TeasUe  stcength. 

. 





Oeneral  summary, 

T«Bsileatren|ctii  per  square  inch  of  orifdnal  section ponnds..    102.080 

ElsMlo  Umit  per  aqnare  inch  of  original  section do...      01,000 

Eloagatlon  per  inch  after  mptare * inch..      0.1025 

KkmfEattoa  per  ineh  under  strain  at  elastic  limit do...    .002275 

deduction  m diameter  at  point  of  mptare do...         .184 

RednetiOB  in  area  after  mptore,  per  centum  of  original  secUoD 54.6 

Position  of  mptnre 2'MO  from  theneclc 

Character  of  broken  snrfiMe fine,  silky 

—        "    lof  inehaeoUono ".11,  ".38*.  ".17,  ".U 
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TESTS  OF  QtON,  STEEL,  AND   OTHEE  BUTEEIAL8. 
Ka3734. 


Marks,  »¥,1l** 

Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 


Aiypliedlonds. 

^gS" 

SmxMMtYe 
doDsntton 
perlnoh. 

Permuieiit 

MIL 

SncoeMiye 

BemarkA. 

Total. 

Per  Milan 
inek 

Poundi, 

260 

1,250 

2,600 

3,760 

5,000 

0.260 

7,600 

8,760 

10,000 

11,260 

12,600 

18,750 

14,000 

14260 

14,600 

14,760 

15,000 

15,350 

15,600 

16,000 

10,600 

17,000 

17,600 

181000 

18,600 

19,000 

19^600 

20,000 

20,600 

S^OOO 

21^600 

22.000 

22,600 

25,000 
25,600 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
36,000 
40.000 
45,000 
50.000 
55.000 
60,000 
57.000 
68.000 
50,000 
00.000 
81,000 
^000 
64,000 
60,000 
68,000 
70.000 
72.000 
74.000 
70,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
90,000 
96,000 
100,000 
102,000 

InOi. 
0. 

.000125 
.000275 
000460 
.000050 
.000775 
.000975 
.001150 
.001275 
.001460 
.001575 
.001760 
.001775 
.001825 
.001900 
.002025 
.006300 
.005875 
.000025 
.008650 
.010250 
.011760 
.013875 
.015250 
.017125 
.019260 
.021175 
.023375 
.025750 
.028260 
.031175 
.034250 
.088250 
.012500 
.047500 
.054000 
.0025 
.0760 
.1200 

Jneh, 
0. 

.000125 
.000160 
.000175 
.000200 
.000125 
.000200 
.000175 
.000125 
.000175 
.000125 
.000175 
.000026 
.000050 
.000075 
.000125 
.008275 
.000575 
.000750 
.001925 
.001700 
.001500 
.001025 
.001875 
.001875 
.002125 
.001925 
.002200 
.002375 
.002500 
.002925 
.008075 
.004000 
.004250 
.005000 
.006500 
.0086 
.0125 
.0450 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElafltwUmit. 

TonaUeaueDgib. 

, 

Oenerdl  summary. 

TenaUeatrangtliperBqiianliLohoforiicliialaeetbm pounda..    102,000 

JElaatlollndtperaqiiarDinohor  origiiiaraeotioii.. do...     58,000 

Bfamgaliton  per  inoh  after  mptare inoh..      0.1900 

ElODgation per iaoh nnder  atnin  at elaatlo  limit do...    .001900 

Bedootlim  in  diameter  at  point  of  mptare do...         .104 

Bednotioin  in  area  after  mpturo,  per  oentamofori|{inalaeotion 49.7 

Foaitionofniptiire , 1".50  fh»m  the  neck 

Charaoter  of  Broken  snrface fine  silky 

Kleagation  of  inch  aeettona '14/',38*, 'U4, 'MQ 


TESTS   OF  IRON,   STEEL,  AND  OTHEB  HATESIALS. 

Hoop  A7. 
No.  3740. 
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Marks,  "^,%^' 

Diameter,  ".5M. 

Sectional  area,  .25  square  inch. 


«nr 

SnooMtlve 

PemiMient 

Mt. 

Sa«OM«lTe 

pemuuient 

set. 

BMBtflU. 

ToteL 

'"^r" 

F9wndt, 

250 

1.250 

2,500 

3,750 

5b  000 

6. 250 

7,600 

8^760 

10,000 

a  250 

12.500 

I^TBO 

14,000 

14,250 

14,600 

14,780 

15b  000 

15.260 

16b  600 

15b  760 

16.000 

10b  500 

17,000 

17.600 

18.000 

18,800 

10,000 

19.500 

20,000 

20,600 

21,000 

21.500 

24,000 
24,600 
20^080 
$600 
28b  000 
28b  500 
28b  510 

PkMOMb. 

1.000 
5b  000 
10.000 
15.000 
20.000 
25,000 
30,000 
£^000 
40,000 
45b  000 
50,000 
65,000 
68.000 
57,000 

5^000 
80^000 
01,000 

o£ooo 

88.000 
61^000 
08b  000 
08,000 
70.000 
72^000 
74,000 
70,000 
78^000 
80b  000 
£^000 

Sooo 

88b  000 
88^000 

80^000 
02,000 
94,000 
98b  000 
88^000 
100^000 
102,000 
104,000 
108b  000 
108b  0«0 

IndL 
0. 

.000125 

000000 

;  800475 

.000860 

'.001000 
.801175 
.001875 
.801525 
.801725 
.001800 
.001060 

.'002025 
.008075 
.002125 

008200 
.002325 
.083000 
.004175 

006450 
.009175 
.009700 
.011375 
.013000 
.014760 
.010700 
.019750 
.020700 

! 086125 
.027750 
.080000 

;030200 

.04260 

.01888 

.06125 

.05760 

.0725 

.1000 

.U75 

ZiM*. 

0. 

.000125 
.000175 
.000175 
.000175 
.000175 
.000175 
.000175 
.000200 
.000160 
000200 
.'000175 

!000060 
.000025 

.000060 
000060 
1000076 
.000125 
.000075 
.001175 
.002275 
.001725 
.001525 
.001075 
.001825 
.C01760 
.001960 
002060 
'.001960 
.002800 
.002125 
.002825 
.002260 
000000 
!008200 
.00880 
.80425 
.00600 
.00825 
.0160 
.0275 
.0175 

Inch, 
0. 

0. 
0. 

a 
0. 
0. 
0. 
0. 
0. 

Ineh, 
0. 

laitUaiiMd. 
ElMtto  limit 

......  .  ... 

Ommulmtmmary, 

Tenafla  strenicth  p«rM|iiaT»  labh of  oilgliul seotkni poonda..    106,040 

BlMtifllbiiit  per  Millie  inch  of  original  Metkm do...     00.000 

Xloagation  per  inon  after  mvtnie ineh..      0.1875 

KkmcatkniperiBehiuidoretndaeOelaattoliiBit do...    .002125 

SedaettOBindieaieteratpeliitofnaptOM do...        .164 

^  '     'oBiB  Mmallerniptareipareeotamof  oilcliialeeetloa 49.7 

i  of  mptore y.25  from  tlie  neclL 

Clianoter  of  broken  aorilMe ailky, 

lof  inohaeotloao ".11,  ".87*,  ".18,  ".09 


102         'JTESTS  '^OP  IRON,'  STEEL,  AND   OTHER   MATERIALS. 


No.  3741. 
Marks,  "^f^^ 
Diameter,  ''^504. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

m  An  <va.*  1  An 

SnoceaalTe 
eloDgmtioii 
per  inoh. 

Permanent 
set. 

Sncceaulve 

Bemarks. 

Total. 

Persquan 
inoh. 

per  Inoh. 

Pounds. 

250 

1.250 

2,500 

3,760 

5,000 

0,260 

7.500 

8,750 

10,000 

11,250 

12,600 

13.750 

14,000 

14,280 

14.500 

14,750 

15,000 

15,600 

16.000 

16,500 

17,000 

17,500 

18,000 

18.500 

19,000 

19,500 

20.000 

20,500 

21,000 

21,600 

22,000 

22.600 

23,000 

23.600 

24,000 

24,600 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80.000 
36,000 
40,000 
45.tt)0 
60,000 
65,000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
.  78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
86,000 
98,000 

JfMft. 

0. 

.000125 
.000300 
.000475 
.000650 
.000800 
.000975 
.001175 
.001300 
.001450 
.001650 
.001825 
.001900 
.002050 
.002075 
.004200 
.005875 
.007875 
.009700 
.  011760 
.013600 
.015460 
.017450 
.019780 
.022200 
.024500 
.027125 
.030000 
.033500 
.037600 
.041750 
.047125 
.063760 
.064700 
.0760 
.1250 

Inch, 
0. 

.000126 
.000175 
.000175 
.000175 
.000100 
.000175 
.000200 
.000125 
.000150 
.000200 
.000175 
.000075 
.000150 
.000625 
.001525 
.001675 
.002000 
.001825 
.002060 
.001750 
.001960 
.002000 
.002300 
.002450 
.002300 
.002625 
.002875 
.003500 
.004000 
.004280 
.005375 
.006625 
.010950 
.0103 
.0500 

Inch, 
0. 

^mcH. 

Initial  load. 
Elastic  Umit. 

TenflUe  strength. 



General  aumnutri/. 

Tensile  strength  per  sqnareinch  of  original  section pounds..      06,000 

Elastic  limit  per  sooaxe  inoh  of  original  section do...      66,000 

Elongation  per  incn  after  mptnre inch..      0.2050 

Elongation  per  inch  under  strain  at  elastic  limit ,...do...    .001900 

Ileduotlon  in  diameter  at  point  of  rupture do...         .184 

Reduction  in  area  After  rupture,  per  centnm  of  orginal  seetioo 54.0 

Position  of  rapture 1". 60  from  the  neck 

Character  of  broken  Burfaoe silky. 

Elongation  of  inoh  sections ".16,".41*,«  15,".ll 


TESTS   OF  IRON,    STEEL,   AND  OTHEB   MATERIALS. 
No.  3742. 
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Marks  "¥.?l^ 


Diameter,  ''.664. 

Sectional  area,  .25  square  incb 


p«r  moh. 

SaooMsiTe 
eloncatioD 
perlnch. 

Permwieiit 

Set. 

SnooeuiTB 

permanent 

set, 

Bemarks. 

ToUL 

PerMmare 

PmauU. 

260 

1,250 

2.500 

3,750 

5.000 

6^250 

7.500 

8,750 

10,000 

11,250 

12.500 

13,759 

14,000 

14,250 

14,500 

14,750 

16,000 

15,500 

16^000 

16,600 

17.000 

17,500 

18,000 

18,500 

19.000 

19,500 

20.000 

20.500 

21,000 

21.500 

22,000 

22,509 

23,000 

2:t,S00 

24,000 

24,600 

2&,000 

26^119 

Ptnmdt. 

1,000 
6,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35^000 
40.000 
45,000 
50,000 
65,000 
56,000 
67,000 
68^000 
69.000 
60,000 
63,000 
64,000 
66,000 
68^000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
100,440 

Inch. 
0. 

.000125 
.000325 
.000600 
.000700 
.OOOiWO 
.001025 
.001200 
.001350 
.001525 
.001700 
.001900 
.001950 
.062160 
.002925 
.004125 
.006875 
.007125 
.009000 
.010626 
.012309 
.014200 
.017875 
.018125 
.020425 
.022125 
.024600 
.026875 
.029609 
.082500 
.086125 
.040600 
.946269 
.051000 
.O60DOO 
.0700 
.0860 
.1160 

Inch. 
0. 

.009126 
.000200 
.000175 
.000200 
! 000200 
.600135 
.000175 
.000150 
.000175 
.000175 
.000200 
.000060 

.000775 
.001209 

.001289 
.001750 
.001875 
.001625 
.001675 
.001900 
.008175 
.000760 
.002300 
.001700 
.002375 

.002625 

.003000 

.003625 

.004875 

.004750 

.005750 

.008000 

.0110 

.0150 

.0300 

Inch. 
0. 
0. 
9. 
0. 

a 

0. 
0. 
0. 

Inch, 
0. 

InitialloMl 
Elastic  limit. 

9 
Tensile  strength. 

O^neral  •nmrnary. 

Tensile  strength  per  eqnareineh  of  original  section poun«i8..     !00,440 

Elasticlimit  per  eqoare  inch  of  original  section do...      60,000 

Elongatkm  per  inoli  after  mpinre inch..      0. 1950 

Slongatkm  per  Inehnnder  strain  at  elastic  limit do...    .001960 

Bednetion  in  diameter  at  point  of  mptore do...         .174 

Bedae4k»n  in  area  after  raptore,  per  oentom  of  original  section 62.2 

Position  of  ruptnxe r'.50  from  the  neck 

Chacactterof  broken  snrfiioe silky 

Elongation  of  inch  sections ".09,  ".14,  ".37*,  "18 


104        tb8t8  of  iron,  steel,  and  other  materiausl 

Hoop  Bi. 


No.  3745. 

Diameter,  ''.564. 

Sectional  area,  J25  sqaare  inch. 


Marks,  «^, 


Bkmntioii 
perLioh. 

SncoetaiTe 
donntion 
perish. 

Mt. 

SoooeMlTe 

Bemwka. 

TotaL 

FflTMoare 

Potlfldff. 

250 

1,520 

2,500 

3.750 

5,000 

0.250 

7,500 

8,750 

10,000 

11,260 

11,600 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15.500 

16.000 

10.600 

17.000 

17.600 

18.000 

18,500 

19.000 

19.900 

20,000 

20,500 

21,000 

21,490 

1.000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40.000 
46,000 
46,000 
47,000 
48^000 
49,000 
60.000 
62,000 
54,000 
60,000 
68.000 
00,000 
02,000 
04.000 
60,000 
08,000 
70,000 
72,000 
74,000 
70,000 
78.000 
80.000 
82,000 
84,000 
86,900 

Inch, 

0. 

.000125 
.000325 
.000500 

.000075 
.000825 
.001000 
.001175 
.001300 
.0OU75 
.001600 
.001550 
.0081850 
.004875 
.008260 
,009875 
.011950 
.013950 
.010260 
.019375 
.021000 
.023260 
.020000 
029000 
'082250 
.080000 
.040750 
.046500 
.051825 
.056750 
.009250 
.0885 
.1200 

IfUk. 

0. 

.000120 
.000200 
.000175 
.000175 
.000150 
.000175 
.000175 
.000125 
.000175 
.000026 
000050 
.002800 
.001025 
.001375 
.003125 
.002675 
.009000 
.002300 
.003125 
.001025 

008000 
!00326O 
.003750 
.004750 
.004750 
.000125 
.007135 
.010600 
.018250 
.0375 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

InltialliMd. 
SlMtio  limit 

Tensile  strength. 



. 

General  summorg. 

TeneUestrengih  per  sqaareinoh  of  original  section poonds..     85,900 

SlMtio  limit  per  sqnsreinoh  of  original  section do...      47,000 

Elongation  per  ineii  after  mptoie inch..      0.  1875 

Elongation  per  inch  under  stmin  at  elastic  limit do...    .001060 

Bedaotion  in  diameter  at  polot  of  mptoxe do...         .194 

Redaction  in  area  after  raptnre,  per  oentam  of  original  section 57.0 

Position  of  mptore ".86  finmi  the  neck 

.Chsiaoter  of  broken  sar&oe silky 

Xlongationof  inohseotioiis •. ".08,  ".10, ''.lO,",  42* 


TESTS  OF  ntON,   STEEL,   AND  OTHER  1IATESUL6. 

No.  3744. 
Marks,  "^^.^B" 
Diameter,  '^664. 
Sectional  area,  .36  square  inoh. 
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SloBgAtion 
perlnoh. 

elongati<m 
per  inch. 

Pemuuieiit 
aet. 

SnoooBsiTe 

permaneat 

set. 

Bemarkfl. 

ToteL 

^fSsr 

PMmUv. 

260 

1,250 

2,600 

3,760 

6,000 

6;280 

7,600 

8,760 

10^000 

11,260 

12.600 

12,760 

18,000 

18^2S0 

U;600 

13^760 

14,000 

14^250 

HOOO 

1<7S0 

16,000 

16,250 

15,000 

10,000 

16^500 

17,000 

17,600 

18,000 

18,800 

19.000 

19.600 

20,000 

20,600 

21.000 

21^600 

2^600 

Sooo 

28,000 
23,600 
24,000 
24,600 

1,000 
8^000 
10,000 
18,000 
20,000 
28^000 
30.000 
38^000 
40,000 
48^000 
80^000 
U^OOO 
6£000 
83,000 
64,000 
8«,000 

67,000 
68^000 
89,000 
60^*000 
61,000 
62,000 
04,000 
66.000 
68.000 
70.000 
72,000 
74.000 
70,000 
78,000 
80,000 
8^000 
84.000 
86^000 
88^000 
90,000 
82.000 
94.000 
90^000 
98.000 
100,000 
101.280 

JnOu 
0. 

.000180 
.000828 
.000626 
.000760 
.000925 
.001050 
.001225 
.001376 
.001550 
.001776 
.001800 
.001826 
.001860 
.001900 
.001028 
.001975 
.008026 
.003000 
'.002100 
.002275 
.002650 
.003760 
.006260 
.006500 
.010250 
.012125 
.014200 
.016250 
.018876 
.020750 
.023050 
.020000 
.028800 
.031200 
.084626 
.088500 
.043126 
.048375 
.066260 
.067000 
.0800 
.1175 

.000150 
.000176 
.000200 
.000225 
.000175 
.000125 
.000176 
.000160 
.000176 
.000235 
.000026 
.000025 
.000026 
.000080 
.000026 

'.000060 
.000026 
.000050 
.000176 
.000378 
.000100 
.002500 
.002250 
.001760 
.001875 
.002075 
.002050 
.002125 
.002375 
.002300 
.002950 
002500 
.'002700 
.003426 
.008875 
.004686 
.006260 
.006876 
.010750 
.0130 
.0875 

Inch. 

0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 

IfUh. 

0. 

Initial  load. 
Blastiolimit. 

Tendle  strength. 

......  ..... 

€hturdl  wmtnary. 

TtaiOa  atrcoKtli  per  sqnavs  inoh  of  origlaal  seotloii, ponnds..    101,280 

M— tie  limit  per  ■qnare  laeh  of  original  iMWiJon do...     59.000 

XldQgiitioD  per  ineh  after  naptora inoh..     0.1900 

XUnagatkni  per  inch  imdaratrata  at  elaatlo  limit do...    .002100 

Bedaetlon  in  diameter  at  point  of  mptnre do...        .164 

HednetJon  In  area  after  mptata^  per  eeotom  of  original  aeetlon 47.2 

""    '  '   lofmntore 1".26  from  the  neck 

of  nroken  anrflMe ailky 

I  of  ineh  aeotlone ".11,  ".14,  ".26*. ''.25 


106         TESTS   OF  lEOM,   STEEL,   AND  OTHER   MATEBIAIiS. 

Ko.  3746. 
Marks,  "^ 


Diameter,  ''.664. 

Sectional  area,  .26  square  inch. 


BloniBtttoB 
per^oL 

SaooessiTo 
perlnoli. 

nt. 

SaocefliiTe 

pennMieiit 

Mi. 

RemATka. 

TotaL 

PWBooare 

POttfMlf. 

260 
1.260 
2,600 
3.750 
6.000 
6.260 
7,500 
8,760 
10,000 
11.250 
12,500 
12,760 
13,000 
18,250 
18,600 
18,750 
14.000 
14,500 
16^000 
16,600 
16.000 
16.600 
17.000 
17,500 
18,000 
18.600 
10,000 
19,600 
20,000 
20.500 
21,000 
21.500 
22,000 
22,600 
23,000 
28,100 

PoiMclt. 
1.000 
6,000 
10,000 
15,000 
20.000 
26,000 
80.000 
85,000 
40,000 
45.000 
60,000 
61,000 
62,000 
53,000 
54,000 
65.000 
66.000 
58.000 
60,000 
62.000 
84,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
81000 
86,000 
88.000 
90.000 
92.000 
92,640 

Inek. 
8l 

.080175 
.088375 
.800660 

.0087^ 
.008925 
.001100 
.001800 
.001460 
.001600 
.001880 
.001860 
.002060 
.002175 
.008000 
.009760 
.005175 
.007625 
,000680 
.011625 
.018600 
.015625 
.  017425 
.019760 
.022260 
.024750 
.027500 
.080875 
084200 
;038S75 
.043125 
.049250 
.067500 
.0725 
.0060 
.1175 

Ittch, 
0. 

.000175 
.000200 
.000175 
.000200 
.000176 
.000176 

: 000160 

.000150 

.000200 

.000060 

.000200 

.000125 

.000826 

.000760 

.001425 

.002460 

.001875 

.002125 

.001876 

.002125 

.001800 

.002326 

.002600 

.002600 

.002750 

.008376 

.003325 

.004175 

.004760 

.006126 

.008260 

.0160 

.0286 

.0225 

Inch. 
0. 
.000026 
.800085 
•000025 
.O0GO25 
.000026 
.000025 
.000025 
.000025 

/ndt 
0. 

.000025 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Initial  load. 
Elaatic  limit. 

Tenailo  atrengtb. 







Tonslle  strength  per  sqnAraiiieb  of  orifinalaeotloD penndn..      02,640 

Elaatic  limit  per  aquareiaeh  of  oiigiiiMaactloii do...      51.000 

Kiongation per  inoh  after  rapture iuck..      0.1675 

KloDgation  per  inoh  under  strain  at  elastio  limit ■ do.. .    .001850 

Kcd  action  in  diameter  at  point  of  raptnre do...         .174 

K«daotion  in  area  alter  mptare,  per  oentom  of  original  section 52.2 

Position  of  rupture 1"  fhim  the  ucck 

Cbamcterof  broken  sorfiaoe silky 

Klongation  of  inch  seoUotts ".33*.  ".16,  ".11,  ".08 
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Diameter,  "JS64. 

Sectional  atea,  .26  square  inch. 


'■!lAMM*«4Mk 

SaooeMlTtt 
perlnoh. 

PcnDftneiit 
aet. 

Saooeaatve 

p«nDUieat 

set. 

ReniArks. 

TMlO. 

^TiT" 

perCch. 

250 
1,850 
2.900 
3,760 
5,000 
6^260 
7,500 
8.750 
10.000 
11,260 
12.600 
12.780 
13,000 
^^260 
S600 
13,790 
14,000 
14,260 
14,600 
14,750 
19,000 
19.600 
16.000 
16.800 
17,000 
17.600 
18.000 
18.500 
19.000 
10,900 
30,000 
20,900 
21,000 
21,600 
22,000 
22.900 
23,000 
23^600 
24.000 
24,900 
24.880 

1,000 

5,000 

10.000 

15,000 

^SS 

30,000 
36.000 
40,000 
45,000 
50^000 
61,000 
52,000 
53,000 
54,000 
66^000 
56,000 
67,000 
58^000 
60^000 
60^000 

Slooo 

64,600 
66.000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80^000 
88^000 
90,000 
91000 
84;000 
90^000 
98,000 
99,440 

Indk. 
0. 
.068160 

*O0O45O 

-  .000676 
.000860 
.001000 
.00U7C 
.001800 
.601460 
.001675 
.001700 
.001736 
.601750 
.601800 
.001826 
.001926 
.802126 
.002500 

I004686 
.000200 
.000060 

.011000 
.012925 
.014625 
.016625 
.018900 
.020500 
.022926 
.029425 
.027829 
.030800 
.034125 
.038000 
.042750 
.048260 
056260 
.0676 
.0800 
.1200 

IndL 

Ol 

.000160 
.000160 
.000150 
.000225 
.000175 
.000150 
.000176 
.000125 
.000190 
.000225 
.000025 
.000025 
.060025 
.000060 
.000025 
.000100 
.000200 
.000375 
.000500 
.001625 
.002575 
.001890 
.001950 
.001926 
.001700 
.002000 
.001875 
.002000 
.002426 
.002900 
.002400 
.002875 
.003325 
.003876 
.004750 
005600 
.007000 
.012260 
.0125 
.0400 

Inek, 
0. 

0. 

0. 

0.       . 

0. 

0. 

0. 

0. 

0. 

Inch. 
.  0. 

loltiiil  Imid. 
BlMtlo  limit. 

TeoHile  strengtb. 

Qmeral  gummary. 

Teaai1« ntnngth  per  sqiuiTe  inch  of  original  aeotioii poonds..       99.41) 

ElttBite Hmlt per  MiMM inch  of  orisftnal Motion do...       55.00(t 

Klonatloa  per  ind  nfter  rapture .inch..       0. 192r> 

Elonention  per  inoh  under  strain  at  elMtio  limit do...      .0018>5 

RedaotioB  in  diameter  at  point  of  nxptare do...  .144 

Redaetkm  in  area  after  roptnre,  per  centom  of  original  eeotion 44.6 

Poeiiianof  raptare : V'.OO  fkwm  the  neclc 

Charaeter  of  broken  sarfMe eiiKy 

BUngation  of  inebeeetlona ".14.  ".30*,  ".14.  MO 


108  TESTS  OF  IBON,   STEEL,   AND  OTHER  BCATERIALS. 

Gas-Ghbok  Gtjp. 

No.  3761. 

Marks,  "^tV^ 
Diameter,  '^.664. 
Seetional  area,  .25  square  inch. 


Applied  iMldA. 

SuoOMilTtt 
porlnoii. 

Ml. 

SooMMive 
pflrmanflnt 

Mt 

Bamariu. 

Total. 

Pertqnue 
inoh. 

260* 

1,280 

2,600 

3,760 

8,000 

6,280 

7,600 

8,750 

10^ 000 

11,280 

12,800 

18,760 

15,000 

\l^ 

18,000 
18,800 
18;  760 
10,000 
19;  280 
10,600 
20.000 
90,800 
21.000 
21,800 
28,000 
22,600 
28,000 
23,600 
24.000 
24,800 
26,000 
26.800 
26.000 
26,800 
27.000 
27.800 
28,000 
28.600 
20.000 
20.600 
80,000 
31,000 
32,000 
38,000 
83,610 

F«widt. 

1,000 
5,000 
10,000 
16,000 
20,000 
28,000 
30.000 
86,000 
40,000 
46,000 

70,000 
78,000 
74,000 
76,000 
76,000 
77,000 
78,000 
80,000 
82.000 
84,000 

80;  000 

88,000 

80.000 
02,000 
94.000 

06;  000 

98,000 
100,000 
102,000 
104,000 
100,000 
108.000 
110,000 
112,000 
114,000 
116,000 
118,000 
190.000 
124,000 
128,000 
182;  000 
134,040 

ZimA. 
0. 

.000167 
.000388 
.000688 
.000767 
OOOOOO 
!  001088 
.001200 
.001867 
.0016S8 
.001733 
.001887 

.009238 
002400 
:008S0O 
.009800 
.009067 
.002767 
.003233 
.008667 
.004883 
.006833 
.006767 
.007738 
.000067 
.010667 
.011333 
.012400 
.018700 
.018267 
.016067 
.018000 
.019383 
.020633 
.022800 
.028900 
;  026167 
.028067 
.080233 
.082333 
.0333 
.0400 
.0500 
.0633 
.0033 

JimA. 
0. 

.000167 
.000166 
.000900 

! 000138 

.000188 

.000167 

.000167 

.000166 

.000200 

.000184 

.000200 

.000166 

.000167 

.000100 

.000100 

.000067 

.000100 

.000466 

.000434 

.001166 

.001000 

.000034 

.000966 

.001334 

.001600 

.000766 

.001067 

.001800 

.001667 

.001400 

.001338 

.001833 

.001600 

.001087 

.001400 

.002287 

.001000 

.002166 

.002100 

.000067 

.0007 

.0100 

.0133 

.0300 

Inek. 
Ol 
0. 
0. 
Ol 
0. 
0. 
0. 
0. 
Ol 

Inek. 
0. 

Initial  load. 
Blaatio  limit 

Tensile  strengtli. 

Chneral  Bummary, 


Tensile  stre&icth  per  square  inoh  of  original  aeotion pounds. 

Blastio  limit  per  sqnare  inch  of  orifTinaTsection do  .. 

Blonieation  per  inch  after  mptore i inoh. 


134,040 

76.000 

0.1207 

.002707 

.094 

^ . 30.6 

Position  of  mptore ".70  fh>m  the  neck 

Cliaraetar  of  broken  ■     ' 
?^l^*HOTittffn  of  iiiek 


Elongation  per  inoh  onder  strain  at  elastio  limit do.. 

Bedaotion  in  diameter  at  point  of  rapture do. 

Beduotion  in  area  after  rupture,  per  oentum  of  original  section  . 


.  .granular  at  circumference^  00  per  cent. ;  silky  center 
. *  M*  <0B  »<m 


'  Jl*  ''.09,  ".06 


TESTS  OF  IBON,  STEEL,   AND   OTHES  KATEBIALS. 
No.  3752. 
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Marks,  "^Si^o 


Diameter,  '^.661. 

Seotional  area,  .25  sqaare  inch. 


permoh. 

SnooessiTe 
eUmsatioii 
periBeh. 

PemiMieiit 
aet. 

BuooeMlTe 
permaoeDt 

SemarkB. 

TotaL 

'^'T" 

Poimd», 
850 
1.360 
2.500 
3.750 
5.000 
8.250 
7.500 
8.750 
10.000 
11,250 
12;  500 
18,750 
16.000 
18,250 
17.500 
18,000 
18.500 
18;  750 
19.000 
19;50O 
20.000 
20;  600 
21.000 
21,500 
22.000 
22,500 
23.000 
23,500 
24,000 
24.500 
35.000 
26,000 
27,000 
28.000 
29,000 
30.000 
31.000 
3^000 
82,710 

PknNMft. 

1.000 

5,080 

10;  000 

16.000 

20,000 

25,000 

80,000 

85,000 

40,000 

45,900 

50,000 

56,000 

60,000 

65,000 

70;  000 

73;  000 

74,000 

75.000 

78,000 

78.000 

80,000 

82,000 

84,000 

88.000 

88.000 

90,000 

92.000 

04,000 

98.000 

98.000 

100.000 

104.000 

108,000 

112.000 

118,000 

120.000 

124.000 

128;  000 

130,840 

Inek. 

a 

.000183 
.000300 
.000467 
.000633 
.000883 
.001000 
.001200 
.001338 
.001533 
.001667 
.001838 
.002000 
.002t87 
.003883 
.002433 
.002538 
008088 
!003667 
.005800 

;007883 
.008800 
.010667 
.011600 
.012238 
.018438 
.014733 
.016287 
.017687 
.019000 
.022000 
.^400 

'.034000 

.039067 

.0487 

.0800 

.0067 

Inch, 
0. 

.000183 
.000167 
.000167 
.000166 
.000300 
.000167 
.000900 
.000133' 
.000200 
.000184 
.000168 
.000167 
.000167 
.000166 
.OOOICO 
.000100 
.000500 
.000834 
.001933 
.001087 
.000966 
.001267 
.001767 
.000938 
.000633 
.001800 
.001300 
.001534 
.001400 
.001838 
.003000 
.008400 
.003933 
.004687 
.005067 
.007034 
.0188 
.0887 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
JElaatic  limit. 

Tensile  strength. 

Qtneral  Bummary, 
Tensile  eireiigth  per  aqnare  ineh  of  orislnal  Motion poands. 


Kiaatio  limit  per  Moareindh  of  orlf^iiuuseotion do. 

«.        .  Inon   '^  "  " 

-„ nperi 

Bednctioa  in  diameter  at  point  of  rapture 


Bonpitiott  per  Inen  after  rajptnie  .'. Inch. 

"* "* inoh nnder  snain  at  elastic  limit do.. 

do.. 


BoniCBtloni 


130  840 

74.000 

0.1238 

.002533 

.094 

80.6 


Bedaetioo  in  area  after  rnptare.  i»er  oentnm  of  original  section ^,^ 

BHitfamof  raptoxe .♦ ".95  from  the  neok 

(^uttacterofhvokenBurfaoe r granolar  at  the  oiroomferenoe,  00  pec  cent.;  silky  center 

Boagatien  of  Ineh  aeetJona *. ".31*.  ^.08,  ".08 
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TBSTS   OF  IRON,    STEEL,    AND   OTHER    MATERIALS. 


Bfinble  Nq.  2. 
No,  3736. 


Marks,  ^^,^^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


AppUi 
TotaL 

idlcNkds. 

Pernqaue 
inch. 

Elcmff«lion 
periaob. 

elonntion 
perinoh. 

PennaDent 
set 

Sqooqmito 

permaaeDt 

set 

Bemarka. 

250 

1,250 

2,500 

3.750 

5,000 

6,250 

7,500 

8,750 

10,000 

11.250 

11,600 

11,750 

12,000 

12,250 

12,500 

13,000 

13,  .500 

14,000 

14,600 

16.000 

15.500 

16,000 

16,600 

17,000 

17,500 

18.000 

18,500 

19,000 

10,600 

20.000 

20,500 

21.000 

21,500 

21,980 

Pmmd», 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
36.000 
40,000 
46,000 
46,000 
47,000 
48,000 
40.000 
50,000 
62,000 
64,000 
56,000 
58,000 
00.000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
87,920 

Inch, 
0. 

.000167 
.000800 
.000400 
.000607 
.000783 
.000033 
.001033 
.001200 
.001300 
.001838 
.001400 
.003400 
.005200 
.006338 
.007933 
.009667 
.011833 
.013733 
.016883 
.018000 
.020833 
.022667 
.025333 
.028500 
.031667 
.035667 
.0367 
.0433 
.0583 
.0600 
.0667 
.0900 
.1433 

Inch. 

0. 

.000167 
.000188 
.000100 
.000167 

.  .000166 
.000200 
.000100 
.000107 
.000100 

.'000067 
.002000 
.001800 
.00U33 
.001600 
.001734 
.002160 
.001900 
.002100 
.002167 
.002238 
002434 
.002660 
.003107 
.003167 
.004000 
.0011 
.0066 
.0100 
.0007 
.0067 
.0233 
.0833 

Ineh, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initlalload. 
ElaatioUmitw 

• 
Tensile  iitrength. 





Oemerdl  nmmary, 

TenaUe  strsngth  per  sqaare  iDoh  of  original  seotion pounds..      87, 920 

Slasticllmit  per  sqnareinoh  of  original  section do...      47.000 

Elongation  per  inch  after  rapture inch..       .2467 

Elongation  per  inch  ander*strain  at  elastio  limit do  ..    .001400 

Beduotlon  in  diameter  at  point  of  ruptore do...         .184 

Beduotion  in  area  after  raptnie^  per  centum  of  original  section 64.6 

Position  of  mptore l".50(hnn  tbeneok 

Character  of  broken  snrfiMe flno,  silkv 

Elongation  of  inch  sections ''.21,  ".40*. ''.13 


TESTS  OF  lEON,  STEEL,  AND   OTHEB  IIATEBIALS. 

No.  3736. 
Marks,  ""tJ^* 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Ill 


Applied  loads. 


TotaL 


PerMoare 
teoh. 


Elonntton 


peruioh. 


SaooeMire 
elonfEfttion 
per  inch. 


Fermanent 
set 


SaooeeslTe 
permanent 


Bemarks. 


Pounds. 

250 

1.250 

3.S0O 

3,750 

5,000 

0.250 

7.600 

8.750 

10. 000 

10.500 

10.750 

11.000 

11.250 

11.500 

11.760 

12,500 

13,000 

13.500 

14,000 

14.500 

15.000 

ir*.  500 

10.000 

10.500 

17.000 

17.500 

18.000 

lasoo 

10.000 
19,500 
20,000 
20,500 
21.000 
21,500 
21,020 


Plovnd*. 
1.000 
S^OOO 
10,000 
10,000 
20.000 
2S.000 
30,000 
35^000 
40.000 
42,000 
43,000 
44.000 
46,000 
40.000 
47.000 
50.000 
52,000 
54,000 
60^000 
58,000 
00,000 
02,000 
04.000 
60^000 
68,000 
70,000 
72.000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,000 
85^000 
85^480 


Inch. 
.000183 


.000533 


IfMft. 

0. 
.000133 
.000187 


Inch, 


.000887 
.001033 
.001200 
.001867 
.001433 
.001500 
.001633 
.001707 
.00^888 


.000187 
.000107 
.000166 
.000107 
.000187 


Ineh, 
0. 


Initial  load. 


.011067 
.018000 
.014838 
.016867 
.018000 
.021333 
.024107 
.026607 
.020667 
.082667 
.037000 
.041262 


.000083 

.000234 
.001008 
.003187 
.003500 
.001607 
.001983 
.001838 


Elaatlo  limit 


.002133 
.002333 
.002834 
.002600 
.003000 


.004287 


.052500 
.000667 
.071667 


.1133 
.1588 


.006167 
.008107 
.011000 
.0U083 


Tensile  atrenfcth. 


OoNorol  onmnuirjf. 

Teaaileatnagth  per  aqnare  inch  of  original  section ponnds..      80,480 

KbMtie  limit  per  Moare  inch  of  originalieotion do...     44,000 

Klongation  per  ineh  after  nmtnre.. inch..     0.2.133 

EioDgation  per  inch  nnder  aoiiin  at  elaatio  limit do...    .001533 

Kednctlon  In  diameter  at  point  of  ntptare j do...  164 

Redactiott  in  area  after  rupture,  per  centnm  of  original  section 49.7 

Position  of  mptare P'.70from  the  neck 

(Tbsrscter  of  broken  snrfsce fine,  silky 

Elongation  of  inch  sections ".16,  ".41*.  ".13 


112  TESTS   OF   IRONy    STEEL,    AND   OTHEB  BCATERIAL8. 

HiNGB  Pin  No.  3. 

No.  3804. 

Marks,  ^2 HV^ 
Diameter, ''.664. 
Sectional  area,  .25  square  inch. 


Applied  loads. 

perindh. 

SnoeoMlTe 
elon«attoa 
perinoh. 

Pennanoiit 

SocoessiTe 
permaneDt 

Mi. 

Bemarks. 

Total. 

Persqaare 
incli. 

Pounds, 
260 
1,250 
2,500 
3.760 
5,000 
0.250 
7,600 
8,760 
10.000 
11,250 
11,600 
11.750 
12,000 
12,250 
12.500 
12, 760 
13.000 
13.250 
1.1.600 
14,000 
14, 60(1 
15,000 
16^600 
16,000 
18,500 
17,000 
17,600 
18,000 
18,600 
19.000 
19,600 
20.000 
20.500 
21,000 
21,600 
21,880 

Potuwto. 
1,000 
6.000 
10,000 
16.000 
20,000 
25.000 
80.000 
35^000 
40,000 
45,000 
48,000 
47,000 
48,000 
40.000 
60.000 
61,000 
62  000 
63,000 
54,000 
68.000 
58.000 
60.000 
62.000 
04,000 
00.000 
08,000 
70,000 
72,000 
74,000 
78,000 
78.000 
80,000 
82,000 
84,000 
80^000 
87,840 

IfUh. 

a 

000087 
! 000187 
.000207 
.000488 

.000800 
.000608 
.000938 
.001087 

.ooiaoo 

.001988 

.001287 

.001888 

.001887 

.001407 

,001883 

.002833 

.004838 

.000500 

.008000 

.010833 

.013833 

.015287 

.017687 

.010888 

.022583 

.025800 

.028833 

.032800 

.030007 

.041087 

.048187 

.055333 

.0867 

.0838 

.1387 

Jim*. 
8. 

.000887 
.000100 
.000100 
.000188 
.000187 
.000200 
.000188 
.000184 
.000188 
•  000038 
.000084 
.000008 
.000084 
.000100 
.000108 
.001200 
.002000 
.001087 
.002100 
.0C2233 
.002600 
.001084 

!002868 
.002700 
.003087 

;009887 

.004187 

.006000 

.008600 

!  007100 

.011307 

.0100 

.0534 

IndL 
0. 

Ineh, 
0. 

Initial  load, 
laaatic  limit 

TensUe  strength. 

General  summary. 

Tensile  stzenKth  per  square  inch  of  original  section pounds..      87,840 

Elas^o  limit  per  Square  inch  of  originaTsectlon do...     49,000 

Elongation  per  IncQ  after  rupture inch..      0.2000 

Elongation  per  inch  under  strain  at  elastio  limit : do...    .001307 

Reduction  in  diameter  at  point  of  rupture do.. .         .214 

Reduction  in  area  after  rupture,  per  centum  of  original  section 01.5 

Tosition  of  rupture r'.70  from  the  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  secUons ".16^  ".48%  ".15 


tests  of  iboky  steel,  and  otheb  materials. 
Tbansyebse  Bolleb,  TSo.  3. 

No.  3803, 

Marks,  ^\^J^^ 

Diameter,  '^.564. 

Sectional  area,  .25  square  tnch. 
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Applied  loadii. 

per  inch. 

Successive, 
elongation 
per  mch. 

Inch. 
0. 

.000100 
.000133 
.000134 
.000166 
.000134 

.ooom 

.000107 

.000133 

.000167' 

.000138 

.000167 

.001433 

.  002167 

.001900 

.002100 

.002166 

.002000 

.002267 

.002300 

.002500 

.002600 

.004000 

.003667 

.004333 

.0033 

.0034 

.0050 

.0100 

.0100 

.0133 

.0333 

.0384 

Permaueot 
set. 

Inch. 

0. 
0 

u. 

0. 
0. 
0. 
0. 
0. 
0. 

Soccesslve 

permsneni 

set. 

Beoiarks. 

ToUO. 

Paraqaaire 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

0^250 

7,500 

8,750 

10,000 

11,250 

12.500 

19.760 

13,000 

13.250 

ia.500 

14.000 

14,500 

15,000 

15^500 

16;  090 

16,500 

17,000 

17,600 

laooo 

18,500 
19,000 
19^500 
90,060 
90.500 
21,000 
21,500 
22,000 
22,040 

Pintndi. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50,000 
51.000 
52,000 
53,000 
54,000 
56,000 
68,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82.000 
84.000 
86.000 
88.000 
88.160 

Inch. 
0. 

.000100 
.000233 
.000367 
.000583 
.000667 
.000800 
.000967 
.001100 
.001267 
.001400 
.001507 
.003000 
.005167 
.007067 
.000167 
.011333 
.018383 
.015600 
.017000 
.020400 
.023000 
.027000 
.030667 
.0350 
.0383 
.0417 
.0467 
.0567 
.0667 
.0800 
.U33 
.1467 

Jnt>h, 
0. 

Initial  l(Md. 
Elastic  limit. 

............ 

Oeneral  8ummary» 

Tensile  streni^  per  sqnaro  inch  of  oriidnal  section pounds..    88.160 

Blastio  limit  per  sanare  inch  of  original  section do...    50,000 

Bloaieation  per  incn  after  rapture inch..    0.2633 

JBIocgatloQ  per  inch  under  strain  at  elastic  limit do...  .001400 

Bednctionln  diameter  at  point  of  rapture do...       .204 

BednoUon  in  area  after  rupture,  per  centum  of  original  section 50.3 

Position  of  mptore at  middle  of  stem 

Cfeansoter  of  broken  surface .' fine;  silky 

Sloacatianof  Inchsw^tions ".16,  ".4r,  ".14 

H.  Ex.  U 8 


114         tests  of  iron,  steel,  and  other  materials. 

Face  Plate,  No.  7, 

No.  3760, 

Marks,  12  M^^FP 

Diameter,  '^564. 

Sectional  area,  .25  sqaare  inch. 


Appliedlnad*. 

ElongAtion 
perinoh. 

Siioce«8iTe 
eloDgation 
per  Inch. 

Permanent 

set. 

SuooeMiTe 

permanent 

set. 

Bemarka. 

Total. 

Per  aquare 
inch. 

Pound», 
260 
1,250 
2,600 
3,760 
5.000 
6,250 
7.500 
8.750 
10.000 
11,250 
12.000 
12,250 
12.500 
12,750 
13,000 
13,200 
14,000 
14.500 
15.000 
16.500 
10.000 
10,500 
17,000 
17.500 
18,000 
18.500 
19,000 
19,600 

ao.000 

20,500 
21,000 
21,500 
21,800 

Pound*. 
1.000 
5,000 
10.000 
15.000 
20,000 
25.000 
30.000 
35.000 
40,000 
45,000 
48,000 
49,000 
60,000 
61,000 
52,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
87,200 

Inch. 
0. 

.000167 
.000300 
.000433 
.000600 
.000833 
.000967 
.001100 
.001233 
.001400 
.001567 
.901867 
.004287 
.005188 
.006338 
008500 
;  010500 
.012633 
.014900 
.016888 
.019000 
.021883 
.024167 
.027167 
.030667 
.034883 
.038933 
.044000 
.051333 
.058888 
.0700 
.0067 
.1567 

Ineh. 
0. 

.000167 
.000133 
.000133 
.000167 
.000233 
.000134 
.000133 
.000138 
.000167 
.000167 
.000800 
.002400 
.000866 
.001200 
.002167 
.002000 
.002033 
.002367 
.001933 
.002167 
.002833 
.002884 
.003000 
.003500 
.003666 
.004600 
.005067 

.007500 
.011167 
.0267 
.0600 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elaatio  limit 

Tenaileatrengih. 

General  iwmnuury, 

Ten&ilestreoKth  per  square  inch  of  original  section pounds..    87,aOO 

ElasUo  limit  per  sqnare  inch  of  original  seotion do...    48^000 

Blongation  per  incn  after  rupture inoh..    0.S583 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rupture do...       .1194 

Kedootion  in  area  after  rupture,  per  centum  of  original  seotion 67.0 

Position  of  rupture a* al  the  middle  of  stem 

Character  of  broken  suifkoe •^ silky 

Elongation  of  ineh  sections « .~ 'Mli  ".47%  ".15 


tests  of  iron,  steel,  and  other  materials. 

Bbeeoh  Block,  No.  10. 

No.  3801. 
Marks,  "\^5»» 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
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Ekmgation 
perinoli. 

Saooe88iy« 
cdoDMtion 
perlnob. 

PermaiMnt 
set. 

Soooefl«hr« 

Mt. 

Bemarkft. 

TotoL 

InoL 

PdWMlt. 

260 

1,250 

2^500 

3,760 

6.000 

0,250 

7,500 

8^750 

10,000 

11,250 

12,000 

12.250 

12,500 

12; 750 

18,000 

18,500 

14,000 

14,600 

15,000 

15,500 

16,000 

10,600 

17.000 

17,500 

18k  000 

1,000 
6,000 
10,000 
15,000 
20,000 
26^000 
30.000 
36,000 
40,000 
45,000 
48,000 
48,000 
60,000 
51,000 
52,000 
54,000 
68,000 
58^000 
80,000 
82.000 
84,000 
86,000 
66.000 
70,000 
72.000 
74.000 
70.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
01,320 

Ineh. 
0. 

.OOOIVO 
.000238 
.000367 

'  .000567 
.000733 
.000900 
!  001087 
.001800 
.001833 
.001487 
.001800 
.001833 
.009700 
.005600 
.007107 
.000000 
.010838 
.012687 
.014867 
.010887 
.018883 
.021183 
.028587 
.026600 
.029800 
.032087 
.038687 
.041167 
.046333 

.    .0533 
.0800 
.0700 
.0033 
.1333 

Inch, 
0. 

.000100 
.000133 
.000134 
.000200 
.000100 
.000187 
.000167 
.000133 
.000188 
.000184 

000088 
!800383 
.001887 
.001800 
.001087 
.001838 
.001833 
.001884 
.002000 
.003000 
.008186 
.002300 
.002484 
.002888 
.008100 
'.009087 

004000 
!  004600 
.005166 

000807 
;0067 
.0100 
.0233 
.0400 

Inch, 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  loAd. 
SUwtio  limit. 

Tensile  strength. 

t... 

'    18L500 

10,800 
10,500 
20^000 
20,500 
21,000 
31,500 
23,000 
22^500 
22.830 

OetMral  iummary. 

TflMAe strength  per  squaiefakoh  of  oriAiiial  section poonds..    01,320 

¥hotio  limit  per  sansrs  inch  of  origtntfsectton do...    49,000 

Kkmnatiffn  per  inch  nfter  rnptnre inch..    0.2333 

Khmgnf  km  per  ineh  under  stnOn  s8  elnstic  limit do...  .001500 

Bednetiott  in  diameter  at  point  of  rapture do...       .174 

Bednetion  in  ana  after  rapture,  per  oentom  of  original  seotion 52.2 

Forition  of  rvptore r'.20  froa»the  neck 

Chvaotar  of  broken  snrfiMO ailkr 

lofiBQhaeetiona ".80*.  ".26,  l'J& 
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1^0.3802. 


Marks,  12  MEj^B 

Diameter,  '',664. 

Sectional  area,  .25  square  inch. 


AppUedlonda. 

SaooeMlTe 

PemiiiMBi 
set. 

SaooeMiTe 

Bdinftrks. 

Total 

Poraqnara 
inch. 

permoh. 

Poundt. 

250 

1,260 

2.500 

8,750 

5,000 

6.260 

7.500 

8.760 

10.000 

10.260 

10.600 

10.760 

11,000 

11.250 

11,600 

12.760 

.    12,000 

12,600 

13,000 

13,500 

14.000 

14,500 

15.000 

15,600 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

10.000 

10,500 

20,000 

20.600 

21,000 

21,410 

Pounds. 
1,000 
^000 
10,000 
16.000 
20,000 
26.000 
30,000 
36.000 
40.000 
41.000 
42,000 
43,000 
44,000 
46,060 
46^000 
47,000 
48,000 
60,000 
62.000 
54,000 
66,000 
68,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76^000 
78,060 
80,000 
82,000 
84,000 
86^640 

Indi. 
0. 

.000067 
.000267 
.000367 
.000533 
.000667 
.000867 
.001067 
.001233 
.001267 
.001300 
.001300 
.001367 
.001633 
.003000 
.006000 
.006883 
.008000 
.000700 
.011600 
.013567 
.015667 
.018000 
.020233 
.022833 
.026667 
.028838 

.035883 

.040500 

.046383 

.0688 

.0688 

.0738 

.0088 

.1467 

Jneh. 
0. 

.000067 
.000200 
.000100 
.000166 
.000134 
.000200 
.'000200 
.000166 
.000034 
.000083 
.0 
.000067 

000266 
.001367 

002000 
:000888 
.008167 
.001700 
.001000 
.001067 
.002100 
.002838 
.002238 
.002000 
.002834 
.002666 
.003667 
.003838 
.004067 
.004888 
.007067 
.0100 
.0100 
.0200 
.0534 

0. 

0. 

0. 

0. 

0.     . 

0. 

0. 

S: 

Jneh. 
Ol 

InltlAlload. 
ElMtio  limit. 

-..•-. 

^.•. ........ 

€hm&ral  Bummary, 

Tensile  Btrength  per  aqnare  Isoh  of  orisiikal  aeotlon poaadfl..    85.646 

ElMtic  limit  per  Moave  inch  of  original  aeotion do...    44,000 

Elongation  per  inoD  after  rapture ^ inch..    0.2383 

Elongation  per  inch  nnder  strain  at  eXastio  limit do...  .001867 

Redaction  in  diameter  at  point  of  raptare do...       .174 

Redaction  in  area  aftec  rnptaxe,  per  oentnm  of  original  aaotioB 82.2 

Position  of  raptore ".OOf^romtheneok 

Character  of  broken  sarfiMse silky 

Elongation  of  inoh  seotiona^ ".  40*, 'M7, ".  18 
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TABULATION  OF  COMPRESSION  SPECIMENS  FROM  n-INCB  B.  L.  RIFLED 

MORTARS. 


Ha  of 
Tart. 

Pooitlaa  in  gnn. 

Location  of 

Ultimate 
strength 

per 
•qnare 
inch. 

Manner  of  ikUnre. 

Kemarl^ 

774 

776 
776 

777 
7W 

MtuOemd. 

GMt-lnmbody.Kal.... 
....do . 

Middle 

....do 

POKIMit. 

53,250 
53,500 

54,880 
00.240 

63.200 
64.060 

Trinlellexnie... 

First  easting. 
Da 

Seoond  casting. 
Do. 

Second  casting. 

Gaat.lnmbody,Ko.l.... 
....do 

MwtOBtnd. 

CMt-lnmbody.Kal.... 
....dk> - 

Middle 

....do 

Middle 

....do 

TrijDleflesan... 

Triideflenire... 

SQUARE  STEEL  WIRE, 

MANUFACTURED  BY  THE  WASHBURN  AND  MOEN  MANUFACTURING 
COMPANY,  WORCESTER,  MASS. 
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TESTS   OP  IRON,    STEEJC,    AND   OTHER   MATERIALS. 

FIBST  LOT. 

'M6  8QVABB  STEEL  WIKE. 

PrasT  Coil  Weight,  17J  Pounds. 

No,  2541. 

Dimensions, "  .1480  x  "  .1483. 
Sectional  area,  .0219  square  inch. 
Ganged  length,  10". 


123 


perlcoh. 

SocoeMWe 
pernuuieut 

TotiU. 

PerMpura 

EkmgBtloil 
per  liieb. 

set 

Remarks. 

ioeh. 

i\NM4ii. 

i>lMmdfl. 

TndL 

/ndh. 

InA, 

InOL 

109 

6.000 

0. 

0. 

0. 

0. 

Initial  loud. 

21» 

iOlOOO 

.00017 

.00017 

.00001 

.00001 

328 

IS.  000 

.60636 

.00018 

.00001 

0. 

438 

301000 

.00063 

.00017 

.00008 

.00002 

M7 

20^000 

.60071 

.00019 

00004 

.00001 

«7 

30.000 

.00090 

.00019 

.00004 

0.    . 

7« 

3S.00O 

.00110 

.00020 

.00004 

0. 

876 

40.000 

.00128 

.00018 

.00006 

.00002 

905 

41.000 

.00151 

.00028 

.00009 

.00008 

1.0«6 

80,000 

.00169 

.00018 

.00010 

.00001 

1,204 

66.000 

.00190 

.00021 

1.314 

60,000 

.00212 

.00022 

.00018 

.00008 

1.428 

66.000 

.00231 

.00019 

1.833 

70.000 

.00268 

.00022 

.00026 

.00008 

1  642 

1.798 

75,000 
80.000 

.00273 
.00297 

.00020 
.00024 

.00034 

.00008 

1.861 
1.971 

85.000 
90,000 

.09390 
.00344 

.00023 
00024 

.00040 

.00006 

2^060 

95,000 

.00866 

.00022 

ZilOO 

100,000 

:S^ 

.00026 

.00052 

.00012 

EImUo  limit 

2.290 

105.000 

.00033 

^400 

110.000 

.00486 

.00031 

.00075 

.00023 

a;  518 

2.628 

]1^000 
120.000 

'.00523 

.00034 
.00033 

.00107 



.00032 

2737 
2.847 

125.000 
130,000 

.90573 
.00631 

.00050 
.00058 

.00170 

.00063 

2.956 

135,000 

.00731 

.00100 

............ 

8.000 

140.000 

.01022 

.00291 

.09402 

.00322 

3.176 

145,000 

.019 

.00878 

3.206 

148,300 

Teniaie  atrengtb 

General  9u/mmary, 

Tnitfle  strength  per  square  Ineb  of  original  seoUon ••• pounds.  146^390 

Ebwtie  limit  per  wraare  inch  of  original  seotlon do..  100,000 

SknigatlMi per inoh after  mptoxe incb.      0.026 

EloopUkm  per  tneh  under  strain  at  elasticlimit do..    .00302 

BednetSon  In  area  after  mptnra  per  oentom  of  original  seoUon 28.7 

Position  of  nmtnre 2".25  inside  tbe  ganged  length 

Charaeter  of  broken  snrfaoe ^ silky,  serrated 
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lETo.  2542. 

Dimensions,  'M480  x  'M483  =s  .0219  sqaare  inch. 
Sectional  area,  .0219  square  inch. 
Ganged  length,  lO''. 


AppltodloMls. 

perlncb. 

elongation 
porlnch. 

Perman«Dt 
aet. 

SnoceasiTe 

permanent 

aet. 

Bemarka. 

Total. 

PerscMure 

PotMuU. 

109 

219 

328 

488 

547 

867 

788 

878 

986 

1,086 

1^204 

1.314 

1.423 

1,533 

1,842 

1,752 

i\m 

1,971 
2,080 
2.190 
2.299 
2,409 
2,618 
2.828 
2,737 
2.847 
2.958 
3,086 
3,176 

P&undt. 
6,000 
10.000 
16,000 
20,000 
26,000 
80.000 
85^000 
40.000 
45,000 
50,000 
65,000 
60,000 
65,000 
78,000 
76,000 
80,000 
86.000 
80,000 
96,000 

loolooo 

106,000 
U0.O0O 
116,000 
120,000 
126,001» 
130.000 
185.000 
140.000 
146,000 

Inch. 
0. 

.80020 
.00087 
.00066 
.00074 
.00094 
.00113 
.00133 

.' 00171 
.08192 
.00214 
.00234 
.00266 
.00274 
.00304 
.00824 
.00844 
.00378 
00400 
'.00431 
.00468 
.00496 
.00532 
.00598 
.00661 
.00773 
.01142 

IndL 

t. 
.00020 
.00017 
.00019 
.00018 
.00020 
.00019 

'.00019 
.00019 
.00021 
.00092 
.00020 
.000X1 
.00019 
80080 
.00020 

^      I00029 
•      .00027 
.00081 
.00027 
.00087 
.00037 
.00066 
00053 
.00122 
.00989 

Jnck, 
Ol 

Ineh, 
0. 

Initial  load. 

Elastic  limit. 
TanaUe  strength. 

•00004 

.00004 

.OOOlf 

.08008 

.00080 

.00010 

.00088 

.00008 

.00038 

.00018 

.00044 

.00008 

.00082 

.00018 

.00083 

.00021 

.00U8 

.00836 

.00189 

.00071 

.80802 

.00413 

GmertU  summarff. 


Tensile  Rtrength  per  square  Inch  of  orieinal  section ponnda. 

Elastio  limit  per  Hooare  inch  of  originuaection do., 

Elongation  per  inch  after  mptare inch 

Elongation  per  inch  under  atrain  at  elastic  limit ^ do.. 

Redaction  in  area  alter  raptnxe,  per  centmn  of  original  section 28.7 

Position  of  roptnre «^ 1 ( inch  inside  the  ganged  length 

ofSrokr         - 


145.000 

90.000 

0.020 

00344 


Character  of  B 


kenanxflMse.. 


length 
..Bifky 


TESTS   OF   IKON,    STEEL,    AND   OTHEB   MATERIALS. 
No.  2543. 
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Dimensions,  'M480x^M483. 
Sectional  area.  .0219  sqaare  inch. 
Ganged  length,  1(K^ 


Applied 


TotaL 


I'ounda, 

109 

21» 

328 

438 

547 

657 

788 

878 

865 

1,096 

l.»4 

1,314 

1,423 

1,633 

1,812 

1,752 

1,881 

1.971 

2,080 

3,190 

2»298 

2,409 

2,618 


2;  737 
2,847 
2,988 
3,088 
2.175 
3,210 


Persqnare 
incn. 


Pmatda. 

5^000 

10.000 

15,000 

20.000 

25,000 

30,000 

36.000 

40,000 

45.000 

50.000 

55.000 

80,000 

85.000 

70,000 

75.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

120.000 

125.000 

180.000 

135,000 

140,000 

145.000 

148,680 


Elonsation 
permch. 


Inch. 
0. 

.00019 
.00035 
.00062 
.00071 
.00088 
.00111 
.00129 
.00149 
.00188 
.00189 
.00210 
.00290 
.00253 
.00274 
.00298 
.00318 
.00342 
.00370 


.00423 


.00482 
.00622 
.00574 
.00888 
.00742 
.01013 
,022 


SaooeasiTe 
eloofEfttion 
per  inch. 


Ineh. 

0. 

.00019 
.00016 
.00017 
.00019 
.00017 
.00023 
.00018 
.00020 
.00019 
.00021 
.00021 
.00020 
.00023 
.00021 
.00024 
.00020 
.00024 
.00028 


.00031 
.00038 
.00030 
.00052 
.00064 
.00104 
.00271 
.01187 


Permanent 
set. 


Snocemire 

permanent 

set. 


Inch. 
8. 

Inch, 
0. 

.00001 

.00001 

.00012 

.00011 

.00015 

.08003 

.00022 

.00007 

.00030 

.00014 

.00041 

.00006 

.00057 

.00016 

.00079 

.00022 

.00102 

.00023 

.00178 

.00076 

.00474 

.00296 

Bamarka. 


Initial  load. 


Elaatio  limit. 


Tenaile  strengtl). 


General  summary » 

Tensile  atrength per  aqoare Indh  of  original  section ponnda..  146,580 

Elaatio  limit  per  aqvaninoh  of  origlnar  section do...  100,  OCO 

Slonjcaikm per  inw alter  rapture Inch..      0.009 

Klongatian  par  inch  nnder  strain  at  elastlo  limit .  ■ do...    .00390 

Bednctkm  in  area  alter  rupture,  per  oentom  of  original  section 22.8 

Position  of  ruptoro 1^"  outside  the  gauged  length 

Character  of  brokea  snzfisoe sUky 


No.  2544. 

Sample  which  contains  two  places  along  its  length  which  are  not 
square,  bnt  approach  a  round  cross-section.  These  places  are  about  f 
long  each. 

Dimensions,  'M466x'M484. 

Sectional  area,  .0219  square  inch. 

Tensile  strength,  3,192  pounds  =3 145,750  pounds  per  square  inch. 

Fractured  at  one  of  the  round  places.    Appearance  of  fracture,  silky^ 
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PABTLiLLT  ANNEALED. 
No.  2545. 
Dimensions,  'M480x'M483. 
Sectional  area,  .0219  sqaare  inch. 
Ganged  length,  W. 


Applied  ImdB, 

per  inch. 

Saocesslre 

eloii«»tioii 

per  Inch. 

PeriDMieDt 
set. 

SacoeaBiYe 

BeoBArks. 

Total. 

PersqnATO 
inch. 

PoundM. 

109 

219 

328 

438 

547 

667 

766 

876 

985 

1,095 

1,204 

1,314 

];423 

1,533 

1,642 

1,752 

1,861 

1,971 

Pound*. 
6,000 
10,000 
15,000 
20.000 
26,000 
30,000 
35,000 
40.000 
45,000 
60,000 
56.000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
90,000 

Inch, 

0. 

.00021 
.00042 
.00062 
.00085 
.00108 
.00140 
.00171 
.00227 
.00282 
.00471 
.00896 
.016 
.021 
.028 
.038 
.052 

Inch. 

0. 
.00021 
.00021 
.00020 
.00023 
.00023 
.00032 
.00031 
.00056 
.00055 
.00189 
.00427 

.005 
.007 
.010 
.014 

Inch. 
0. 

IndL 
0. 

Initial  loMl. 
Blaetic  limit. 

Tensile  strength. 

.00013 

.00013 

.00038 

.00025 

.00118 

.00080 

.00678 

.00560 

General  summary. 

Tensile  sirength  per  square  inch  of  orisinal  aeotion pounds..  90,000 

Blaatic  limit  per  aanare  inch  of  ori|(inal  seetion do  ...  30.600 

Blongation per incD  after ropture ^.inch..    0.0S7 

Elongation  per  inch  nnder  strain  at  elaaticlimit do...  .00108 

Reduction  in  area  after  rupture,  per  centum  of  original  section .»...      68.9 

Position  of  rupture 1".3  inside  the  ganged  lensth 

Character  of  broken  surface flne^  silky 


tests  op  iron,  steel,  and  other  materials. 
Partially  Annealed. 
No.  2646. 

Dimensions,  ^'.1480  x  ''.1483. 
Sectional  area,  .0219  square  inch. 
Gauged  length,  10''. 
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AppUed  loads. 

per  inch. 

SnooesaiTe 
elongation 
per  inch. 

Permanent 
set 

Sacoeesive 
aet. 

Bemarka. 

Total. 

Persqiiaro 
inch. 

Powndt, 
109 
219 
328 
438 
647 
657 
766 
K76 
985 
1,095 
1,204 

Poundt. 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
45.000 
50.000 

Inch, 
a 

.00017 
.00037 
.00060 
.00082 
.00104 
.00135 
.00165 
.00203 
.00248 
.00331 
.00712 
.01192 
.020 
.926 
.036 
.047 
.068 

Inch. 
0. 

.00017 
.00020 
.00023 
.00022 
.00022 
.00031 
.00030 
.00038 
.00045 
.00083 
.00381 
.00480 
.00808 
.006 
.010 
.011 
.021 

Inch. 
0. 

Inch, 

0. 

Initial  load. 
EiaaticUmlt' 

Tensile  strength. 

.000:7 

.00017 

.00044 

.00027 

.00086 

.00042 

1,314            60^666 
1  423    1        <»  ono 

.00498 

.00412 

1,533 
l.«2 
1,752 
1.861 
1,971 
2p018 

70,000 
75,000 
80,000 
85.000 
90,000 
92,150 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  93, 150 

Khwtac  Umit  per  aquare  inch  of  original  section do...  30.  ooi) 

Elongation  per  incn  after  ruptore inch..    U.  u{)8 

Elongation  per  inch  under  strain  at  elastic  limit do...  .OOliM 

Bednotion  in  area  after  mptnre,  per  centum  of  original  section 58.  tt 

Position  of  rupture 1|"  inside  the  ganged  lenuth 

Character  of  broken  surface fine,  silky 


128  TESTS   OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

Second  Coil— Weight,  23  Pounds. 

No.  2647. 

Dimensions,  'M492  x  M488. 
Sectional  area,  .(^222  square  inch. 
Gauged  length,  10". 


AppUed  loads. 

Elonntdon 
per  inoh. 

SncceBNivs 
eloDjsation 
per  inch. 

Permanent 
seL 

Sacoeeeive 

permanent 

aet. 

Bemarka. 

TotaL 

Peraqiutfe 
Inoo. 

PmrndM. 

Ill 

222 

333 

444 

565 

666 

777 

M88 

999 

1.110 

1,221 

1.332 

1.443 

1,554 

1,665 

1,778 

1,887 

1,996 

2,109 

2,220 

2.331 

2.442 

2.553 

2,664 

2,776 

2.886 

V,997 

3,108 

3,219 

3,330 

3.441 

3,552 

3,663 

3,710 

Poundt, 

5,000 

10.000 

15,000 

20,000 

25.000 

30.000 

85^000 

40,000 

45,000 

60,000 

56,000 

60,000 

65.000 

70,000 

75,000 

80,000 

86.000 

90,000 

95,000 

100.000 

105,000 

110.000 

115,000 

120,000 

125,000 

130.000 

136,000 

140,000 

145,000 

150,000 

155.000 

160,000 

166.000 

167,120 

Inch. 
0. 

.00016 
.00033 
.00046 
.00060 
.00081 
.00096 
.00116 
.00189 
.00154 
.00171 
.00192 
.00210 
.00281 
.00250 
.00268 
.00288 
.00310 
.00332 
.00354 
.00370 
.00400 
.00429 
.00452 
.00490 
.00511 
.00542 
.00585 
.00644 
.00702 
.00797 
.01072 
.022 

Inch. 
0. 

.90016 
.00017 
.00013 
.00014 
.00021 
.00017 
.00018 
.00023 
.00015 
.00017 
.00021 
.00018 
.00021 
.00019 
.00018 
.00020 
.00022 
.00022 
.00022 
.00016 
.00030 
.00029 
.00028 
.00088 
.00021 
.00031 
.00043 
.«006» 
.00058 
.00095 
.00275 
.01128 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

Bbtotio  limit 
Tonaileatrangth. 

0. 

.09002 

.00008 

.00009 

.00607 

.00021 

.00012 

.00042 

.00021 

.00004 

.00058 

.00473 

.00379 

• 

General  summary, 

Ten«ile  strength  per  square  inoh  of  original  section ponnda..  167.120 

Elastio  limit  per  saaare  inoh  of  orlginalseotion do..  106.000 

Elongation  per  incn  after  rapture inch..     0.012 

Elongation  per  inch  nnder  strain  at  elastic  limit do..    .00870 

Redaction  in  area  after. rupture  per  oentam  of  original  aection S8l7 

Position  uf  rapture  ....' 1". 86  outride  the  ganged  Imth 

Character  of  broken  surface lllky 


TESTS   OF   IBON,    STEEL,   AND   OTHEE   MATEBIALS, 

No.  2548. 
Dimensians,  'M492  x  ".1488. 
Sectional  area,  .0222  sqaare  inch. 
Ganged  length,  W. 
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AppU 
Totid. 

6d  loads. 

Peraqnare 
inch. 

Elongation 
per  inch. 

Saooessive 
per  inoh. 

Permanent 
set 

SncoeasiTe 

pennanent 

Bet. 

Bemarks. 

P&mdt. 

Ul 

222 

388 

444 

556 

666 

777 

888 

909 

1.110 

1,221 

1,332 

1.443 

1,554 

1,666 

1,776 

1.887 

1,008 

^109 

2,220 

2.331 

2,442 

2;  653 

2,664 

2^775 

2.886 

2.007 

3.108 

8,210 

3,330 

8,441 

8.562 

3.663 

Pounds. 

6,000 

10,000 

15,000 

20,000 

25.000 

80,000 

85.000 

40.000 

45,000 

60,000 

55.000 

60.000 

66,000 

70.000 

75,000 

80.000 

85,000 

00,000 

06.000 

100.000 

105.000 

110. 000 

116.000 

120.000 

125,000 

130,000 

185.000 

140.000 

145.000 

160,000 

153.000 

160,000 

165.000 

.00019 
.00038 
.00057 
.00076 
.00008 
.00111 
.00129 
.00147 
.00107 
.00186 

.00227 
.00246 

.00287 
.00311 
.00382 
.00361 
.00376 
.00401 
.00423 
.00451 
.00477 
.00508 

00535 
.00569 

00606 
;00654 
.00700 
.00828 
.01158 
.028 

Inch, 

a 

.00019 
.00010 
.00019 
.00019 
.00017 
.00018 
.00018 
.00018 
.00020 
.00019 
.00020 
.00021 
.00019 
.00021 
.00020 
.00024 
.00021 
.00019 
.00025 
.00026 
.00022 
.00028 
.00028 
.00031 

00027 
.00034 

00036 
.00049 
.00065 
.00119 
.00830 
.01642 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

Elastie  limit. 

TenaUe  strength. 

.  - 2       .. 

.00006 

.00008 

.00015 

.00007 

.00024 

.00009 

.00041 

.00017 

.00068 

.00027 

.00118 

.00050 

.00538 

.00420 

GreMral  aummary, 

{Tensile  strength  per  square  inch  of  original  seotion pounds..  165,000 

Elasdo  limit  per  sqaare  inch  of  oilginid  section do...  110,000 

Xkmgation  per  inch  after  mptore inch..      0.022 

Skmgatlon  per  inch  under  strain  at  elastic  limit do...      .00428 

Kedactioo  in  area  after  mptore,  per  centnm  of  original  section 23.9 

Posltioo  of  rapture 4}"  inside  the  gauged  length 

Chsneter  of  broken  sur&oe silky,  slightly  grancOar 

H.  Ex.  14 9 


ISO  TESTS  OF  IBON,    STEEL,    AND   OTHER  MATEBIAIiS. 

No.  2549. 

Dimensions,  '^492  x  M488. 
Sectional  area,  .0222  square  inch. 
Ganged  length,  W. 


Applied  loads. 

SloDffatlon 
per  Inch. 

SuceeasiTe 
eloneatioii 
perlnoh. 

Permanent 
set. 

SocceaaiTe 

permanent 

set 

Bemarica. 

Total. 

^TnX" 

F(wnd9. 

Ill 

222 

833 

444 

555 

666 

777 

888 

999 

1.110 

1,221 

1,832 

1.443 

1554 

1.665 

1.776 

1.887 

1.098 

2^100 

2^220 

2^881 

2,442 

2553 

2,664 

2,775 

2886 

2907 

8^108 

8,219 

8.830 

8,441 

8.662 

3,650 

Pounds. 
5,000 
10.000 
16.000 
20.000 
25.000 
30,000 
85.000 
40.000 
45.000 
50,000 
55,000 
60,000 
65,000 
70,000 
76.000 
80.000 
85.000 
90,000 
95.000 
100.000 
105.000 
110,000 
115,000 
120.000 
125,000 
130,000 
135.000 
140.000 
145.000 
150,000 
156^000 
160.000 
164.410 

'  Jneh, 
0. 

.    .00019 
.00006 
.00066 
.00075 

! 00112 
.00131 
.00148 
.00168 
.00184 
.00203 

.00243 
.00263 
.00283 
.00806 
.00325 
.00346 
.00373 
.00396 
.00418 
.00446 
.00472 
.00502 
.00536 
.00566 
.00606 
.00646 
.00706 
.00827 
.01126 

,Ineh. 

0. 

.00019 
.00017 
.00020 
.00019 
.00020 
.00017 
.00019 
.00017 
.00020 
.00016 
.00019 
.00019 
.00021 
.00020 
.00020 
.00023 
.00019 
.00021 
.00027 
.00083 
.00022 
.00028 
.00026 
.00030 
.00084 
.00030 
.00037 
.00043 
.00060 
.00121 
.00290 

JnetL 
0. 

Inch. 
0. 

Initial  load. 

Slastio  limit 
Tensile  strength. 

.00006 

.00006 

.00018 

.00007 

.00023 

.00010 

.00042 

.00019 

.00064 

.00023 

.00115 

.00061 

.00500 

.00394 

Genial  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section poonds..  164.410 

Elastic  limit  per  saoare  inch  of  original  aeotion do...  110,000 

Elongation  per  incn  after  rapture inch..      0.007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00148 

Eedoction  in  area  after  rupture,  per  centum  of  original  seotlon 29.7 

Poaition  of  rupture — outside  the  gauged  length,  in  Jaws  of  machine 

Character  of  broken  sniflMo silky 


TESTS    OF   IRON,    ST££L,    AND   OTHER   MATERIALS. 

'  Third  Coil— Weight,  ISJ  PouicBS. 
No.  2560. 

Dimensions,  'M492  x  'M488. 
Sectional  area,  .0222  square  inch. 
Gauged  length,  lO''. 
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Applied  IomU. 

Elon^tion 
per  inch. 

SnoceMlve 

Pexmanent 

set 

Snooessive 
aet. 

SamarkB. 

TotiO. 

PoTMiiare 
inoa. 

Poimcb. 

Ill 

222 

333 

444 

565 

666 

777 

888 

999 

1,110 

1,221 

1.332 

1.443 

1,654 

1,665 

1.776 

1,887 

1,998 

5 109 

2,220 

2,331 

2)442 

2;  553 

2,664 

2,776 

2,886 

2.997 

3.108 

8»164 

Foundt. 

5,000 

10,000 

ISyOOO 

20.000 

25.000 

30,000 

35,000 

40,000 

45,000 

50.000 

55,000 

60,000 

65,000 

70,000 

76.000 

80,000 

85,000 

90,000 

95.000 

100,000 

105,000 

110,000 

lis.  000 

120,000 

125,000 

130,000 

183,000 

140,000 

142,520 

Inch, 
0. 

.00017 
.00035 
.00054 
.00074 
.00094 
.00100 
.00130 
.  00148 
.00168 
.00188 
. 00208 
.00227 
.00253 
.00275 
.00298 
.00325 
.00353 
.00379 
.00413 
.00445 
.00479 
.00522 
.00572 
.00637 
.00734 
.00946 
.01634 

Inch. 
0. 

.00017 
.00018 
.00019 
.00020 
.00020 
.00006 
.00030 
.00018 
.00020 
.00020 
.00020 
.00019 
.00026 
.00022 
.00023 
.00027 
.00028 
.00026 
.00034 
.00039 
.00034 
.00043 
.00052 
.00065 
.00097 
.00212 
.00688 

Inch. 
0. 

Jf»«A. 
0. 

laitiAllMd. 

ElMtio  limit. 
Tensile  strength. 

.00010 

.00010 

.00018 

.00008 

.00037 

.00010 

.00072 

.00035 

.00144 

.00072 



.01058 

.00914 

General  summary. 

TensHestrenicth  per  square  inch  of  original  section pounds..  142,520 

Slastic  limit  per  sanare  inch  of  original  section do...    80.000 

Slongayon  per  inob  after  raptare inch..      0.009 

XHongatlon  per  inch  nnderstrain  at  elastic  limit do...    .00208 

Bednction  in  area  after  raptore,  per  centum  of  original  section 29.7 

PosiUott  of  Tuptare outside  the  ganged  lengtii,  in  jaws  of  machine 

Chancter  of  broken  snifiMM silky 


132  TESTS   OF   lEON,    STEEL,    AND   OTHEE    MATEEIAIiB. 

lifo.  2651. 

Dimensions,  'M492  x  ".1488. 
Sectional  area,  .0222  square  inclL 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Saooesaive 
elongation 
per  inch. 

Permanent 
set. 

Saccesalve 

permanent 

set. 

Bemarks. 

Total. 

Persqaare 
inch. 

Pound*. 

Ill 

222 

333 

444 

656 

666 

777 

888 

999 

1,110 

1,221 

1,332 

1,443 

1,564 

1,665 

1.776 

1,887 
1,998 
2,109 
2,220 
2.331 
2,442 
2,553 

Pounds. 
5,000 
10.000 
16.000 
20,000 
25.000 
30.000 
35,000 
40,000 
45,000 
50,000 
55,  im 
60,000 
66,000 
70.000 
75,000 
80,000 

85,000 
90,000 
95,000 
100.000 
105.000 
110.000 
115.000 

Inch. 
0. 

.00019 
.00035 
.00053 
.00074 
.00092 
.00109 
.00129 
.00149 
.00168 
.00188 
.00207 
.00228 
.00250 
.002n 
.00294 

.00315 
.00338 
.00368 
.00390 
.00423 
.00453 
.00494 

Inch. 
0. 

.00019 
.00016 
.00018 
.60021 
.00018 
.00017 
.00020 
.00020 
.00019 
.00020 
.00019 
.00021 
.00022 
.00021 
.00023 

.00021 
.00028 
.00030 
.00031 
.00024 
. 00030 
.00041 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Seated  1  honr  under  ini- 
tialload. 

Elaatio  Umit. 
Tensile  strengtb. 

.00004 

.00004 

.00013 

.00009 

.00027 

.00014 

.00051 

.00024 

2,664 
2»775 
2,886 
2,997 
8,108 
3,174 

120. 666 

125.000 
130,000 
135,000 
140,000 
142.970 

.00536 
.00584 
.00669 
.00849 
.01666 

.00042 
.  00048 
.00085 
.00180 
.00817 

.00111 

.00060 

.01088 

.00977 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  142,970 

Blastio  limit  per  sonare  Inch  of  original  section do...    90,000 

Elongation  per  i Don  after  mptare inch..      0.013 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00338 

Bednotion  in  area  after  rapture,  per  centum  of  original  section 29. 7 

Position  of  rupture 8". 1  inside  the  ganged  length 

Character  of  broken  Burfiwo silky,  traoe  of  fine  granulauon 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  2552. 

Dimensions,  ".1492  x  'M488. 
Sectional  area,  .0222  square  inch. 
Gauged  length,  "10. 
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AppUfid  loads. 

Eloii0itioii 
permoh. 

Saooesaive 
elongation 
per  moll. 

set. 

Soooessive 

permanent 

set. 

Bemarks. 

Total. 

Pflrsonare 
IncL 

Pounds, 

Ul 

222 

883 

444 

556 

666 

777 

888 

999 

1,U0 

1,221 

1,332 

1,443 

1,554 
1,065 
1,776 
1.887 
1,998 
2,109 
2,220 
2,831 
2.442 
2,663 
2,664 
2,776 
2,886 
2^997 
8,108 
8.190 

Pounds. 
6,000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
45.000 
60,000 
66,000 
60,000 
65,000 

70,000 

76,000 

80,000 

85.000 

90,000 

96.000 

100.000 

106,000 

UO.00O 

U5,000 

120,000 

125,000 

130,000 

135,000 

140.000 

143,830 

Inch. 
0. 

.00017 
.00037 
.00066 
.00076 
00093 
.00113 
.00132 
.00152 
.00170 
.00190 
.00210 
.00222 

.00250 
.00270 
.00200 
.00311 
.00334 
.00360 
.00386 
.00419 
.00449 
.00482 
.00524 
.00573 
.00640 
.00789 
.01263 

Inoh. 
0. 

.00017 
.00020 
.00019 
.00020 
.00017 
.00020 
.00010 
.00020 
.00018 
.00020 
.C002P 
.00012 

.00028 
.00020 
.00020 
.00021 
.00023 
.00026 
.00026 
.00033 
.00030 
.00033 
.00042 
.00049 
.00067 
.00149 
.00474 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Remained    under   this 
load  2  hours. 

Elasticlimlt 
Tensile  strength. 



.00006 

.00006 

.00016 

.00010 

.00027 

.00011 

.00049 

.00022 

.00102 

.00053 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  143,880 

Slastie  limit  per  sooare  inch  of  origlniu  section do...  100,000 

JHongBtMa  per  inoh  after  rupture inch..      0.013 

BffDgation  per  inch  under  strain  at  elastio  limit do...    .00386 

SedoetioD  in  area  after  rupture,  per  centum  of  original  section 2J.  9 

Position  of  mptore outside  ganged  length,  in  holder  Jaws 

Chaaolerof  InokoisiiifiMse silky 


134  TESTS  OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

FIRST  LOT. 

'MO  SaUARE  STEEL  WIRE. 

First  Ooel— Weight,  23f  Pounds. 

No.  2653. 

Dimensions,  'M003  x  'M013. 
Sectional  area,  ^'.010. 
Gauged  length,  10''. 


Applied  loada. 

Elongation 
per  inch. 

SncoeosiTe 
elongation 
perlnoh. 

Pennaaent 

Mt. 

SacoesslTe 

pennanent 

set. 

Bemarks. 

TotAL 

Peraqnare 
Inch. 

Pounds. 

60 

100 

160 

200 

250 

300 

860 

400 

450 

600 

630 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

1.060 

1.100 

1,160 

1,200 

1,260 

1,800 

1,350 

1,400 

1,450 

1,600 

1,528 

PmmiM. 
6,000 

10,000 
.      16,000 
20,000 
25,000 
30,000 
35,000 
40,000 

56,000 

60,000 

66,000 

70,000 

76,000 

80,000 

85,000 

90,000 

95.000 

100,000 

105,000 

110,000 

116,000 

120. 000 

125.000 

130.000 

135,000 

140,000 

145,000 

150,000 

152,800 

Inch. 
0. 

.00024 
.00044 
.00064 
.00083 
.00103 
.00121 
.00130 
.00160 
.00180 
.00200 
.00218 
.00242 
.00260 
.00278 
.00209 
.00322 
.00342 
.00364 
.00390 
.00420 
.00448 
.00474 
.00509 
.00540 
.00588 
.00641 
.00722 
.00801 
.01232 

Inch. 
0. 

.00024 
.00020 
.00020 
.00019 
.00020 
.00018 
.00018 
.00021 
.00020 
.00020 
.00018 
.00024 
.00018 
.00018 
.00021 
.00023 
.00020 
.00022 
.00026 
.00030 
.00028 
.00026 
.00035 
.00040 
.00039 
.00053 
.00081 
.00160 
.00341 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Eliifetio  limit. 
Tensile  strength. 

.00007 

.00007 

.00010 

.00003 

.00023 

.00013 

.00036 

.00013 

.00071 

.00035 

.00184 

.00113 

Gtneral  summary. 

Tensile  strength  per  sqoareinoh  of  orieinal  section pounds..  152,800 

Elastic  limit  per  square  inch  of  original  section do  ..    05.000 

Elongation  per  inch  after  mptnr^ inch..      0.009 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00304 

Redaction  in  area  after  rapture^  per  centum  of .  original  section 36.0 

Position  of  rapture outsidegaugedlength,  in  holder  Jaws 

Character  of  broken  sorfiMse silky 


TESTS   OF  IRON,  STEEL,   AND   OTHER  MATERIALS. 

No.  2654. 

Dimensions,  'M003  x  'M013. 
Sectional  area,  '^01. 
Ganged  length,  W. 
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Applied  loadfli 

Blougation 
perlnoh. 

Snooeesive 
elongation 
per  Inch. 

Permanent 
aet. 

SncceasiTe 
*^eet. 

Bemarka. 

ToUL 

Persqiuffe 
inch. 

Pounds 

60 

100 

150 

200 

250 

300 

850 

400 

450 

600 

660 

600 

650 

•700 

750 

80O 

850 

900 

960 

1,000 

1,050 

1,100 

1,160 

1,200 

1,250 

1,300 

1,360 

1,400 

1,450 

1,488 

Pounds. 

6,000 

10.000 

16,000 

20.000 

26,000 

30.000 

35,000 

40,000 

46,000 

60,000 

66,000 

60,000 

66.000 

70,000 

76^000 

80,000 

86,000 

90,000 

95,000 

100,000 

105,000 

110.000 

116^000 

120,000 

125,000 

130,000 

136,000 

140,000 

145,000 

140,800 

Inch. 
0. 

.00028 
00044 
.00064 
.00085 
.00106 
.00128 
.00144 
.00164 
.00184 
.00204 
.00228 
.00240 
.00269 
.00280 
.00318 
.00341 
.00362 
.00388 
.00412 
.00142 
.00473 
.J0O5O2 
.00584 
.00583 
.00626 
.00688 
.00785 
.01039 

Inch. 
0. 

.00023 
.00021 
.00020 
.00021 
.00020 
.00018 
.00021 
.00020 
.00020 
.00020 
.00024 
.00031 
.00030 
.00U30 
.00024 
.00028 
.00021 
.00026 
.00024 
.00030 
.00031 
.00020 
.00032 
.00049 
.00042 
.00068 
.00097 
.00254 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Blastio  limit. 
Tensile  strength. 

.00009 

.00009 

....  .').•••.. 

.00018 

.00004 

.00031 

.00018 

.00052 

.00021 

.00087 

.00036 

.00283 

.00146 

1                      1 

General  ewmmary. 

TensQe  strength  per  square  inoh  of  original  section ponnds..  149,800 

Bastic limit  per  square  inch  of  orlginaTseotion: do...  100,000 

Xhmgation  per  inch  after  mpture- inoh..     0.006 

Xlongatimi  per  inch  nnder  strain  at  elastic  Umit. do...    .00412 

Bedaetion  in  area  after  rupture,  per  centum  of  original  section 86.0 

Position  of  rupture 2".  4  outside  the  gauged  lensth 

Character  of  broken  surface — ^ silky 
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TESTS  OF  IRON,  STEEL,  ANDrOTHEB  MATEBIALB. 


No.  2556. 


Dimensions,  'M003  x 
Sectional  area,  '^01. 
Ganged  length,  W. 


M013. 


Applied  loada. 


ToUL 


Per  square 
incn. 


BloDoation 


igatl 
tncl 


per  inch. 


Pemunent 


SnooeaeiTe 
peraianeiit 


L 


Poundi, 

60 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

050 

1.000 

1,050 

1,100 

1,160 

1,200 

1,260 

1,300 

1,360 

1,400 

1,450 

1,600 

1,528 


Poundt. 

5,000 

10,000 

15.000 

20,000 

25,(100 

80,000 

35,000 

40.000 

45,000 

60,000 

55,000 

60,000 

65,000 

70,000 

75.000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

116,000 

120,000 

125,000 

130.000 

135,000 

140,000 

145,000 

150,000 

152,600 


Inch. 

0. 

.00025 
.000^ 
.00065 
.00083 
.00103 
.00123 
.00141 
.00162 
.00178 
.00195 
.00216 
.00289 
.00256 
.00275 
.00295 


.00341 
.00362 
.00387 
.00416 
.00444 
.00475 
.00607 
.00551 
.00586 
.00641 
.00716 
.00800 
.01180 


Inch. 

0. 

.00625 
.00019 
.00021 
.00018 
.00020 
.00020 
.00018 
.00021 
.00016 
.00017 
.00021 
.00023 
.00017 
.00019 
.00020 
.00027 
.00019 
.00021 
.00025 


.00028 
.00031 
.00032 
.00044 
.00035 
.00055 
.00075 
.00174 
.00290 


In«h. 
0. 


Inek. 
0. 


InitUllotd. 


.00008 


.00008 


.00007 


.00004 


.00011 


.00004 


.00023 


.00012 


ElaAUollxnit 


.00037 


.00170 


.00110 


Tensile  strength. 


General  summary, 

TensQe  strength  per  sqoMe  inoh  of  orisinal  section poonds..  152,600 

Blsstie limit  per  square  inch  of  original  section do...    96,000 

Elongation  per  incn  after  raptore inch..     0.009 

Elongation  per  inch  under  strain  at  elastic  limit ..! do...    .00362 

Bedaotion  in  area  after  raptore,  per  centum  of  original  seotion 28.0 

Position  of  rupture ^ ".90  oataide  the  ganged  length 

Character  of  hroksn  anifaoe silky 


TESTS   OF'IIiON,  STEEL,  AND  OTHER   MATERIALS.  - 

Partially  Annealed. 
No.  2666. 

Dimensions,  'M003  x  ".1013. 
Sectional  area,  ".01. 
Ganged  length,  10"^ 
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AppltodlMida. 

Elongatdos 
perln^. 

SnooeMiTO 
elongaftton 
perlneb. 

Peniuaiont 
set 

SoooewlTO 

pdrmanent 

■et. 

Bemavkik 

TolaL 

Peraqiuffe 
inob. 

Ptmndt. 
50 
100 
150 
200 
250 
300 
360 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
882 

Poimdt. 
5.000 
10.000 
16.000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 

:*5,ooo 

60,000 
65,000 
70,000 
73,000 
80,000 
85.000 
88,200 

Inch. 
0. 
.00046 

.00062 

'.00108 

.00181 

.00153 

.00183 

.00210 

.00244 

.00287 

.00348 

.O0CT4 

.022 

.030 

.035 

.045 

InOL 
0. 

.00046 
.00016 
.00022 
.00026 
.00022 
.00023 
.00080 
.00027 

;00048 

.00061 

.00026 

.01626 

.008 

.005 

.010 

0. 

Jneh. 
0. 

InitlAl  IomL 
Slaetlo  limit. 

TonaUe  strength. 

.00023 

.00023 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  original  aootton ..pounds..  88,200 

Sbatlo  limit  per  sqoave  inch  of  original  section do  ..  85,000 

XHongation  per  inch  after  mptore inch..    0.046 

Xkmgatkm  per  inch  under  strain  at  elastic  limit do  ..  .00153 

Bednetlon  in  are*  after  rapture,  per  oentom  of  original  section 66.0 

Position  of  rupture '. 9'MO  outside  the  gauged  length 

.ChanotwoflwokeiiSBxCMse ^^ silky 


138       tests  op  iron,  steel,  and  other  materials. 
Partially  Annbaled. 
BTo.  2567. 

Bimensions  'M003  x  'M013. 
Sectional  area,  '^.01. 
Oanged  length,  W. 


AppUed  loads. 

Elonsmtion 
pertDoh. 

SoooesaiTe 

Permanent 

aet. 

Sncoeaaive 
permanent 

Bemarka. 

TotaL 

inoL 

Pounds, 
00 
100 
100 
200 
200 
SOO 
800 
400 
460 
000 
650 
600 
600 
700 
760 
800 
840 

Pounds. 
0,000 
10,000 
10.000 
20.000 
26,000 
30,000 
30.000 
40,000 
40,000 

.00,000 
00^000 
60,000 
60,000 
70,000 
70,000 
80.000 
84,000 

JfidL 

0. 

.00037 
.00062 
.00088 
.00112 
.00136 
.00161 
.00102 
.00226 
.00268 
.00326 
.00643 
.013 
.028 
.086 
.046 

Inch. 
0. 

.00087 
.00020 
.00026 
.00024 
.00024 
.00026 
.00031 
.000J4 
.00037 
.00068 
.00317 
.00667 
.016 
.008 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  Uad. 
Elaatto  limit. 

TenaHe  atrength. 

.00028 

.00028 



General  summary. 

Tenaile  stxenf^th  per  sqaare  inch  of  original  aeotion ponnda..  84,600 

Slastio  limit  per  square  inch  of  original  aection do...  80,000 

Elongatioa  per  inch  after  niptare inch..    0.064 

Blongation  per  inch  nnder  atrain  at  elasticlimit do...  .00161 

Bednotion  in  area  after  rap[tare,  per  centnmof  original  section 68.0 

Poaitionofrnptore ".20  inside  the  ganged  length 

CbaraoteroflnokensniliBce .•• silky 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 
'MO  SaVABE  STEEL  WIKE. 
Seoond  Ooil— WBiaHT,  34J  Poxtnds. 
No.  2558. 
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Dimensions,  'M016  x  '^.1016. 
Sectional  area,  .0103  sqaare  inch. 
Ganged  length,  10^^ 


AppUed  loads. 

BloDKatkm 
per  inch. 

SacceMivo 
oloneatloo 
per  inch. 

Permanent 
set. 

SaccesBive 

X>ennaQent 

Bel 

Bemarkft. 

TotoL 

Per  flquare 
inch. 

Poundt. 

51 

103 

164 

20ft 

257 

309 

360 

412 

463 

515 

566 

618 

669 

721 

T72 

824 

875 

927 

978 

1,030 

1,081 

1,138 

1,184 

1,236 

1,287 

1,330 

1,390 

1,442 

1,403 

1,514 

Pounds, 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
60.000 
55.000 
60,000 
65,000 
70,000 
75,000 
80.000 
85,000 
90,000 
95,000 
100.000 
105,000 
110.000 
115.000 
120.000 
125,000 
130,000 
135.000 
140.000 
146,000 
146,090 

Inch, 
0. 

.00630 
.00036 
.00066 
.00074 
.00094 
.00111 
. 00181 
.00161 
.00171 
.00188 
.00208 
.00231 
.00250 
.00270 
.00288 
.00314 
.00388 
.00355 
.00382 
.00410 
.00435 
.00463 
.00502 
.00560 
.00607 
.00601 
.00879 
.018 

Inch. 
0. 

.00020 
.00016 
.00020 
.00018 
.00020 
.00017 
.00020 
.00020 
.00020 
.00017 
.00020 
.00028 
.00019 
.00020 
.00018 
.00026 
.00019 
.00022 
.00027 
.00028 
.00025 
.00030 
.00037 
.00058 
.00047 
.00084 
.00188 
.00921 

Inch. 
0. 

IfUh. 

0. 

Initial  load. 

Elaatlo  limit 
Tensile  strength. 

.00000 

.00000 

.00009 

.00009 

.00016 

.00007 

.00033 

.00017 

.00066 

.00032 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .  146, 990 

ISaetie  limit  per  sanare  inch  of  original  section do...    95,000 

EloDjcatioa  per  inch  after  mptore inch..      0.012 

Elongation  per  inch  ander  strain  at  elastic  limit do...    .00355 

Bednction  in  are*  after  ruptore,  per  centum  of  original  section 37.9 

Position  of  rapture ".25  outside  the  ganged  leneth 

Cfaaracto- of  oroken  surface silky 


•140  TESTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  2559. 

Dimensions,  'M016  x  'M016. 
Sectional  area,  .0103  square  inch. 
Ranged  length,  W. 


perinoh. 

Snooeaaive 
perinon. 

Pennanant 
aet 

SoeoeiBiTa 

Bemarka. 

Total 

Per  square 
inch. 

F(»tnd9. 

61 

103 

154 

206 

267 

809 

860 

412 

463 

615 

566 

618 

669 

721 

772 

824 

876 

927 

978 

1.030 

1.081 

1,183 

1,184 

1.236 

1,287 

1.339 

1,390 

1,442 

1.493 

1,622 

PoundM. 

5,000 

10,000 

16,000 

20.000 

25.000 

30.000 

85,000 

40,000 

46.000 

60.000 

55,000 

60.000 

65.000 

70.000 

75.000 

80,000 

86,000 

90,000 

95,000 

100,000 

105,0(»0 

110,000 

116, 000 

120.000 

125,000 

130,000 

135,000 

140,000 

145,000 

147,770 

Ineh. 
0. 

.00028 
.00048 
.00668 
.00088 
.00111 
.00127 
.00180 
.00174 
.00194 
.00214 
.00283 
.00256 
.00272 
.00294 
.00318 
.00339 
.00362 
.00384 
.00409 
.00438 
.00468 
.00497 
.00631 
.00573 
.00620 
.00808 
.00862 
.016 

Inch, 

0. 

.00028 
.00020 
.00020 
.00020 
.00028 
.00016 
.00023 
.00024 
.00020 
.00020 
.00019 
.00028 
.00016 
.00022 
.00024 
.00021 
.00023 
.00022 
.00025 
.00029 
.00030 
.00029 
.00034 
.00042 
.00047 
.00188 
.00044 

Inch. 
0. 

InA, 
0. 

imtla]  load. 

Elaatio  limit. 
TenaUeatteiigth. 

.00008 

.00006 

.00019 

.OOOU 

.09034 

.0091$ 

.00051 

.00017 

.00089 

.00038 

'"".imi" 

"",bmi" 

General  sumnuiry. 

Tensile  strength  per  square  inch  of  original  section pounds..  147,770 

Elasticlimit  per  sqnare inch  of  originaT section do...  100,000 

Elonication  per  incn  after  rapture inch..      0.017 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00409 

Bednction  in  area  after  rupture,  peroentnm  of  original  section 43.7 

Position  of  rupture 2".4  inside  the  ganged  lenzth 

Character  of  DTokensuifiuM aiiky 


TESTS   OP   IKON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2560. 

Dimensions,  ".1016  x  ".1016. 
Sectional  area,  .0103  square  inch. 
Ganged  length,  10^^ 
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AppUi 
TotaL 

ad  loads. 

Per  square 
inch. 

BlongAtiOD 
per  inob. 

SaooewiTe 
elonnUoii 
perlnch. 

• 
Feimaneat 
set. 

SocoeaaiTe 

pemument 

aet. 

SemsrkB. 

PottSMte. 

51 

103 

154 

206 

257 

309 

860 

412 

463 

515 

566 

618 

669 

721 

772 

884 

875 

927 

978 

1.030 

1,081 

1,133 

1,184 

1.236 

1,287 

1.330 

1,390 

1,442 

1,493  . 

1,519 

Powidf. 

5,000 

10,000 

15^000 

20.000 

25,000 

30.000 

85,000 

40.000 

45,000 

50.000 

55,000 

60.000 

65^000 

70,000 

75,000 

80,000 

85,000 

90,000 

96,000 

100,000 

105.000 

110,000 

115,000 

120.000 

125,000 

130,000 

185.000 

140.000 

145,000 

147,480 

Inch, 
0. 

.00020 
.00044 
A0064 
'.00088 
.00103 
.00123 
.00141 
.00163 
.00180 
.00199 
.00216 
.00234 
.00259 

.00295 
.00318 
.00340 
.00860 
.00384 
.00414 
.00441 
.00473 
.00509 
.00556 
.00609 
.00009 
.00893 
.016 

Inch,   . 

0. 
.00020 
.00094 
.00020 
.00019 
.00020 
.00020 
.00018 
.00022 
.00017 
.00019 
.00017 
.00018 
.00025 
.00017 
.00019 
.00023 
.00022 
.00020 
.00024 
.00030 
.00027 
.00032 
.00036 
.00047 
.00053 
.00090 
.00194 
.00707 

0. 

IndL 

a 

Ixiitial  load. 

Elastic  limit. 
TeosUe  strength. 



.00001 

.uOOOl 

.00008 

.00007 

.00012 

.00004 

.00030 

.00018 

.00078 

.00048 

.00342 

.00264 

General  iummary. 

Tensile  strength  per  square  inob  of  original  section ponndsl.  147.480 

Elastic  limit  per  sooare  inch  of  originalseotion do...    95,000 

Elongation  per  incn  after  raptnre inch..      0.012 

Elongation  per  inch  onder  strain  at  elastic  limit. do...     .00360 

Kednetion  in  area  after  mpture,  per  centom  of  original  section 43.7 

Position  of  rapture 1''.35  outside  the  ganged  length 

Character  of  broken  snrfaoe ...silky 


J 


142  TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

SECOND  LOT, 

'MO  SaUAEE  STEEI  WISE,  VOX  TDTHED. 

Samples  which  have  not  beeu  coiled,  cat  from  section  of  wire  between 
the  draw  plate  and  reel  of  coil  No.  1. 

•No.  2681. 

Dimensions,  'M003  x  'M002. 
.  Sectional  area,  .010  square  inch. 
Ganged  length,  10^^ 


Applied  loads. 

EloDEation 
permch. 

SaocMsiTe 
elongation 
per  inch. 

Pennanent 
set. 

SnocessiTe 

permanent 

set 

T^^mark^ 

TotaL 

Persqiuure 
iiidi. 

Pound*. 

50 

100 

150 

200 

260 

300 

360 

400 

450 

•500 

550 

600 

650 

700 

760 

800 

850 

900 

060 

1.000 

1,060 

1,100 

1,150 

1,200 

1,250 

1,300 

1,850 

1,400 

1,450 

1,500 

1,650 

1,560 

Pwtndt, 

5,000 

10.000 

15,000 

20,000 

25.000 

80.000 

86,000 

40,000 

45.000 

60,000 

66.000 

60.000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110.000 

115. 000 

120.000 

126,000 

130,000 

136,000 

140,000 

145,000 

150.000 

165,000 

166,000 

Inch. 

0. 

.00017 
.00080 
!  00044 
.00062 
.00082 
.00100 
.00120 
.00138 
.00168 
.00177 
.00107 

.00238 
.00258 
.00270 
.00306 

.00350 
.00377 
.00416 
.00437 
.00467 
.00505 
.00549 
'.00590 
.00638 
.00707 
.00818 
.00065 
.01260 

IncA. 
0. 

.00017 
.00013 
.00014 
.00018 
.00020 
.00018 
.00020 
.00018 
.00020 
.00019 
.00020 
.00023 
.00018 
.00020 
.00021 
.00027 
.00020 
.00024 
.00027 

.00021 
.00030 
.00038 
.00044 
.00041 
.00048 
.00060 
.00111 
.00147 
.00265 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

ElasUo  limit. 
Tensile  strength. 

.     .00001 

.00001 

-.00002 

-N  00003 

-.00002 



0. 

.00007 

.00009 

.00028 

.00021 

.00138 

.00110 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  156.000 

Elastic  limit  per  sqoare  Inch  of  original  section do...  110,000 

Elongation  per  Inch  after  mptiire inch..     0.007 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00437 

Redaction  in  area  after  raptors,  per  centam  of  original  section 44.0 

Position  of  mptore at  face  of  grips,  outside  the  ganged  length 

Chaxaoter of  broken soifiBoe......— silky 


TESTS   OF  IBON,  STEEL,  AND  OTHER  MATEHIALS. 

No.  2582. 

Dimensions,  'M006  x  ''.1004. 
Sectional  area,  .0101  square  inch. 
Gauged  length,  10". 
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Applied  loads. 

Elonmtioo 
perlnob. 

Saooemlve 
elongation 
per  inch. 

Fermaoent 
•et. 

SaocesslTe 
permanent 

RemarkB. 

ToUL 

Persqiure 
inch. 

F<ntnd9. 

50 

101 

161 

208 

358 

808 

858 

404 

454 

506 

556 

606 

656 

707 

TO7 

808 

85S 

808 

868 

1,010 

1,060 

1,111 

1,161 

1,212 

1,362 

L818 

1.868 

1.414 

1.464 

1.615 

PowmU. 

5,000 

10,000 

16^000 

20.000 

Sooo 

80,000 
86^000 
40,000 
45,000 
50,000 
55,000 
60.000 
65,000 
70,000 
75,000 
80.000 
85^000 
80,000 
85,000 
100,000 
105^000 
110,000 
115,000 
120,000 
126,000 
130,000 
185,000 
140,000 
145,000 
150.000 
152.870 

Iwsh. 
0. 

.00024 
.00058 
.00072 
.00002 
.00115 
.00182 
.00162 
.00168 
.00180 
.00210 
.00232 
.00260 
.00277 
.00288 
.00320 
.00846 
.00368 
.00386 
.00422 
.00462 
.00487 
.00628 
.00668 
.00617 
.00660 
.00723 
.00810 
.010 
.012 

Inch, 
0. 

.00024 
.00028 
.00020 
.00020 
.00023 
.00017 
.00020 
.00017 
.00020 
.00021 
.00022 
.00028 
.00017 
.00021 
.00022 
.00026 
.00022 
.00028 
.00026 
.00040 
.00025 
.00036 
.00040 
.00054 
.00048 
.00068 
.00087 
.0010 
.002 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

SlasticUmit. 
Tensile  etrength. 

0. 

0. 

.00008 

.00008 

.00041 

.00033 

General  eumnuiry,    * 

Tensile  strength  per  square  inch  of  original  section poaudB..  152,070 

Elastic Umit per  sqnare inch  of  orl8:inai  section do...  110.000 

Ebnisaticm  per  incn  after  mptore inch..      0.017 

Elanicarton  per  inch  nnder  strain  at  elastic  limit do...    .00487 

Bedvetion  in  area  after  rapture,  per  centam  of  original  section 80.6 

Position  of  rupture 2".8  inside  the  gauged  lenirth 

CbaBMterof  uokenaurflMe ^ siUcy 
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TESTS  OF  IRON,  STEEL,  AND  OTHEB  MATERIALS. 


liro.2583. 
Dimensions,  'M004  x  'M003. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10"^ 


Applied  loiids. 

ElongAtioD 
per  inch. 

SaooeesiTe 
IMrlnoh. 

Penuaaent 
set 

Sacoenive 

Tt#i|n^TVf. 

Total 

Peraqoire 
inch. 

PoUIMflr. 

60 

100 

150 

200 

250 

800 

850 

400 

450 

600 

650 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1^200 

1,250 

1,300 

1,350 

1^400 

1,460 

1,500 

1^650 

1,672 

Foundt, 

6^000 

10,000 

15.000 

20,000 

25^000 

30,000 

35,000 

40,000 

45,000 

60,000 

65,000 

60.000 

65,000 

70,000 

76,000 

80,000 

85.000 

90,000 

95,000 

100,000 

105^000 

110,000 

116,000 

120,000 

125,000 

180,000 

135,000 

140,000 

145,000 

150.000 

155,000 

167,200 

Ineh, 
0. 

.00020 
.00041 
.00061 
.00082 
.00102 
.00120 
.00140 
.00162 
.00183 
.00200 
.00220 
.00:!41 
.00267 
.00286 
.00303 
.00825 
.00862 
.00381 
.00408 
.00437 
.00470 
.00500 
.00585 
.00586 
.00622 
.00687 
.00744 
.00781 
.01010 
.018 

Ineh. 
0. 

.00020 
.00021 
.00020 
.00021 
.00020 
.00018 
.00020 
.00022 
.00021 
.00017 
.00020 
.00021 
.00026 
.00019 
.00017 
.00022 
.00027 
.00029 
.00022 
.00034 
.00038 
.00030 
.00035 
.00050 
.00037 
.00065 
.00057 
.00037 
.00229 
.006 

Ineh. 
0. 

Inch. 

Ol 

InitiAlUMd. 
ElMtto  limit. 



.00002 

.00002 

.00002 

0. 

.00002 

0. 

.00020 

.00018 

.00057 

.00087 

.00176 

.00118 

*  General  9ummary. 

Tensile  Btreni^  per  square  inoh  of  orisiiial  seotion pounds..  157,200 

Etastio  limit  per  square  inch  of  originaTseetioii do...  100,000 

Slongation  per  inon  after  rupture inch..     0.016 

Blongation  per  inch  under  8train.at  elastic  limit do...    .00403 

Beduotion  in  area  after  rapture,  per  centum  of  original  section 41.0 

Position  of  rupture 4".6  inside  the  gauged  1 

Character  of  taroken  snrfiMw 


T  E8T8   OF   lEON,  STEEL,  AND   OTHER  MATERIALS. 

Samples  from  Coil  No.  1. 

Diameter  of  coil,  27". 

No.  2584. 
Dime^8ion8,  ".1008  x  ".1008. 
Sectional  area,  .0101  sqaare  inch. 
Ganged  length,  10". 
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AppUedlomdfl. 

per  incb. 

SooceMive 
eloDgation 
per  inch. 

Permukent 
set. 

SacoewiTe 

permanent 

■et. 

Bemarks. 

Total. 

1 

Per  square 
Inch. 

so 

101 
151 
202 
252 
308 
353 
404 
454 
605 

Pounds. 

6^000 

10.000 

15,000 

20,000 

26.000 

30,000 

35,000 

40,000 

45,000 

50.000 

55.000 

60,000 

63,000 

70,006 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125.000 

130.000 

135,000 

140,000 

145,000 

160,000 

155.000 

157,620 

Ineh. 
0. 

.00040 
.00061 
.00084 
.00105 
.00126 
.00148 
.00166 
.00194 
.00210 
.00280 
.00251 
.00277 
.00298 
.00320 
.00842 
.00370 
.00397 
.00427 
.00451 
.00486 
.00516 
.00556 
00506 
;00648 
.00689 
.00726 
.00822 
.00960 
.0105 
.012 

Jndi. 

0. 

.00f40 
.00021 
.00023 
.00021 
.00020 
.00023 
.00017 
.00029 
.00016 
.00020 
.00021 

! 00021 

.00023 

.00022 

.00028 

.00027 

.00080 

.00024 

.00035 

.00080 

.00040 

.00039 

.00053 

.00041 

.00037 

.00096 

.00128 

.0010 

.0016 

Indi. 
0. 

Ifyfh. 
0. 

Initial  load. 

t 

Blastio  limit. 
Tensile  strength. 

.00006 

.00006 

555 

.00010 

.00006 

707 

757 

808 
868 

.00016 

.00006 

909 
959 
1,010 
1,000 
1,111 
1,161 
1.212 
1.282 
1,813 
1,363 
1,414 
1,484 
1,515 
1,5«5 
1,693 

.00047 

.00082 

.00098 

.oooii 





.00322 

.00124 

Oeneral  »umnidry, 

Tencile strength  per  sqnare ineh  of  original  section pounds..  157,620 

Elasticliinlt  per  sonare  inch  of  original  section do  ..  100,000 

Elongation  per incn  after  mptnre inch..      0.017 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00451 

Redne|ioo  in  area  after  rapture,  per  oentam  of  original  section  41.6 

Position  of  rupture / 1''.  9  inside  the  gauged  length 

Oiaraeter  of  nrolKcn  surlhoe aliky 

H.  Ex.  14 10 


146  TESTS   OF  IHON,   STEEL,   AKD   OTHER  MATERIALS. 

STo.  2686. 

Dim^usiooSy  ^M008  x  'MOOS. 
Sectional  area,  .0101  square  inch. 
Ganged  length,  10^^ 


Applied  loads. 

ElonjCKfeloii 
per  inch. 

BaoeeMive 
elongation 
perlnoli. 

Pennasent 

aet. 

Boooeaalya 
permanent 

set. 

Bemarka. 

ToUL 

PersQnare 
inek. 

PotMMb. 

50 
101 
161 
M2 
252 
308 
358 
404 
454 
505 
555 
606 
656 
707 
757 
808 
858 
909 
969 
1,010 
1,060 

i.m 

1,161 
1,212 
1^262 
1,818 
1,863 
1,414 
1,464 
1,615 
1,665 
1,688 

Pounds. 

6^000 

10,000 

15,000 

20.000 

28,000 

30,000 

85.000 

40,000 

45,000 

60,000  ' 

66,000 

60,000 

65.000 

70,000 

75^000 

80,000 

85,000 

90.000 

95,000 

100,000 

105,000 

110.000 

115.000 

120,000 

125.000 

130.000 

135,000 

140,000 

145^000 

150,000 

166.000 

167.280 

Ineh. 
0. 

.00027 
.00053 
.00078 
.00102 
.00122 
.00142 
.00168 
.00187 
.00202 
.00228 
.00244 
.00267 
.00287 
.00306 
.00333 
.00359 
.00383 
.00410 
.00488 
.00471 
.00500 
.00534 
.00578 
.00623 
.00670 
.00727 
.00796 
.00905 
.01013 
.012 

0. 

.00027 
.00026 
.00026 

.00024 
.00020 
.00020 
.00026 
.00019 
.00015 
.00026 
.00016 
.00028 
.00020 
.00021 
.00026 
.00026 
.00024 
.00027 
.00028 
.00083 
.00029 
.00034 
.00044 
.00045 
.00047 
.00067 
.00069 
.00109 
.00108 
.00187 

Inch, 
0. 

Inoh. 
0. 

Initial  load. 

Blaatio  limit. 

« 

a 

.00008 

.00003 

.00010 

.60007 

.00041 

.00081 

.0C086 

.00044 

General  aummary. 

Tensile  atrength  per  sqnare  inch  of  original  aeotion pounds..  157,230 

Elastic  limit  per  BQuaTe  inch  of  original  section do...  100.060 

Xlongation  per  inoh  after  mptore inch..      0.019 

Elongation  per  inch  under  snrain  at  elastic  Umit do...    .00438 

Badnotion  in  area  after  mptore,  i»er  centum  of  original  section 44.6 

Position  of  mptore 4f'.4  inside  the  gaoged  length 

Character  of  DToken  soifkoe ^. silky 


TESTS   OF    IBON,  STEEL,    AND    OTHER   MATERIALS. 
No.  2686. 
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Dimensions,  ".1008  x  ".1008. 
Sectional  area,  .0101  sqnare  inch. 
Ganged  length,  10." 


Applied  loiida. 

Eloneation 
perincb. 

SucoeMive 
elongation 
I»er  inch. 

Permanent 

set. 

Sncoeeaive 

permanent 

set. 

Bemarks. 

ToUL 

Per  sqnare 
inoL 

Poidub. 

50 

101 

151 

202 

252 

303 

353 

404 

454 

605 

553 

606 

656 

707 

757 

808 

858 

909 

959 

1,010 

1,060 

1,111 

1.161 

1,212 

1,262 

1,313 

1,363 

1,414 

1.464 

1.515 

1,565 

1,616 

1,621 

Pounds. 

5,000 

10.000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80.000 

85,000 

00.000 

05,000 

100,000 

106,000 

110,000 

116,000 

120,000 

12.5,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

160,500 

Ituh, 

0. 

.00034 
.00059 
.00079 
.00101 
.00122 
.00139 
.00160 
.00180 
.00199 
.00210 
.00239 
.00262 
.00282 

.'00325 

.00356 

.00378 

.00403 

.00431 

.00462 

.00489 

.00520 

.00556 

.00603 

.00643 

.00688 

.00748 

.00622 

.009 

.010 

.014 

Inch. 
0. 

.00034 
.00026 
.00020 
.00022 
.00021 
.00017 
.00021 
.00020 
. 00019 
.00020 
.00020 
.00023 
.00020 
.00020 
.00023 
.00030 
.00018 
.00030 
.00028 
.00031 
.00027 
.00031 
.00036 
.00047 
.00040 
.00045 
.00060 
.00074 
.00078 
.001 
.004 

Inch. 
0. 

Inch. 

0. 

Initial  load. 

Slasticllmit. 
Tensile  strength. 

.00001 

.00001 

-.00012 

—.00013 

-.00016 

—.06004 



.00003 

.00019 

.00020 

.00017 

.06690 

.00079 

General  $ummary. 

Tensile  strenicth  per  sqoare  inch  of  original  section pounds..  160,500 

Slaatio  limit  per  sanare  inch  of  original  seotion do...  100,000 

Xlonf9tfon  per  inon  after  rapture  inch..     0.01.7 

Slonjcation per  inoh  under  strain  at  elaatio  limit do...    .00489 

Seduction  in  area  after  rupture,  per  centum  of  original  section 44.6 

PoaitiADof  rapture ^ 2".9  inside  the  gauged  lensth 

Chaxaoter  of  broken  surfiMe Bilky 


148  TESTS   OP  IRON,    STEEL,    AND    OTHER   MATERIALS. 

Secomd  Coil  No.  1.    Marked,  "  Before  tiniong." 

Diameter  of  coil,  18J''. 

Straightened  between  rolls  before  testing. 

No.  2687. 

Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  sqoare  inch. 
Ganged  length,  10^^ 


Applied  loAdB. 

Elonfsation 
per  inoh. 

• 

Saoceeaive 
elongation 
perlnoh. 

Permanent 
set 

Saocesslve 
set. 

Bemarks. 

Total. 

Persqawre 
inoh. 

61 
102 
153 
204 
255 
306 
357 
408 
459 
510 
561 
612 
663 
714 
.       765 
816 
887 
918 

1,0M 
1.071 
1,122 
1,173 
1,224 
1,275 
1,326 

If^ 
1,479 
1.507 

Pound*. 

6,000 

10,000 

15,000 

20,000 

26,000 

30,000 

35,000 

40^000 

45,000 

50,0<i0 

55.000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90,000 

96,000 

100,000 

105,000 

110, 000 

115,000 

120,000 

125,000 

130, 000 

135,000 

140.000 

145,000 

147,760 

Inch. 

0. 

.00025 
.00050 
.00065 
.00085 
.00105 
.00121 
.00144 
.00165 
.00185 
.00205 
.00226 
.00250 
.00272 
.00298. 
.00325 
.00360 
.00388 
.00425 
.004H5 
.00505 
.00547 
.00506 
.00658 
.00739 
.00823 
.00989 
.012 
.017 

Inah. 

.00025 
.00025 
.00015 
.00020 
.00020 
.00016 
.00033 
.00021 
.  00020 
.00020 
.00020 
.00025 
.00022 
.00026 
.00027 
.00035 
.00028 
.00037 
.00040 
.00040 
.00042 
.00049 
.00062 
.00081 
.00084 
.00166 
.00211 
.005 

Inch, 
0. 

JndL 
0. 

Initial  loMi. 

Elastic  limit 
Tensile  strength. 

0. 

.00008 

.00008 

.00026 

.00018 

.00076 

.00050 

.00176 

.00100 

.00607 

.00431 

General  ^summary. 

Tensile  strength  per  square  inoh  of  original  section pounds..  147,  "iSO 

Elastic  limit  per  square  inch  of  original  sootion do...    90  000 

Elongation  per  inoh  after  rapt  are '. inch..      0.024 

Elongation  per  inch  under  strain  at  elastic  limit do...'    .00388 

Redaction  in  area  after  rupture,  per  centum  of  original  seotton 40  2 

Portion  of  rapture...... 8M5  inside  the  gaugcid  length 

Character  of  broken  soiflMse 7..^.  ...ilky 


TESTS    OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

^o.  2588. 
Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  lO''. 
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Applied  loadB. 


TotaL 


P&undg. 

51 

102 

163 

904 

255 

306 

367 

408 

450 

SIO 

661 

612 

663 

714 

766 

816 

867 

918 

960 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,826 

1,377 

1,428 

1,479 

1.605 


PerMuare 


erMu 
inch. 


Pofmdt, 

6^000 

10.000 

15.000 

20.000 

85,000 

30.000 

36.000 

40,000 

45,000 

50,000 

66,000 

60.000 

66.000 

70,000 

75^000 

80.000 

86.000 

00,000 

05,000 

100,000 

105.000 

110.000 

115  000 

120,000 

125,000 

180.000 

135,000 

140,000 

145^000 

147,560 


Elooeatloii 
per  inch. 


Inch. 
0. 

.00034 
.00053 
.00073 


.00112 
.00134 
.00149 
.00177 
.00106 
.00217 
.00240 
.00258 
.00287 
.00314 
.00339 
.00366 
.00402 
.00427 
.00469 
.00600 
.00636 
.00579 
.00640 
.00719 
.00810 
.00967 
.01240 
.016 


SncoeMive 
elcncatioii 
per  inch. 


Inch, 

0. 

.00034 
.00019 
.00020 
.00026 
.OOOID 
.00022 
.0OU15 
.00028 
.00019 
.00021 
.00023 
.00018 
.00029 
.00027 
.00025 
.00027 
.00036 
.00025 
.00032 
.0CO41 
.00036 
.00043 
.00061 
.00079 
.00091 
.00147 


.0086 


Pemument 
set. 


Inch. 
0. 


.00019 


.00038 


.00076 


.00156 


Successive 

periDAnent 

set. 


Inch. 
0. 


.00019 


.00019 


.00038 


.00079 


.00495 


Semarka. 


Initial  UMd. 


Elastic  limit 


Tensile  strength. 


General  eummary. 


Tensile  atrength  per  square  inch  of  original  flection pounds..  147,560 

Elaaticllmit per  sonare inch  of  OTiginaTaection do...    96,000 

KkHigBtionperincDaftorraptare inch..      0.014 

SlongAtion  per  inch  under  strain  at  elastic  limit do...    .00427 

Bednction  in  arcA  after  rapture,  per  centum  of  original  section 42.2 

Position  ofrnptore ".65  outside  the  gauged  length 

Character  of  raoken  surCiOe silky 
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TESTS   OF   IRON,    STEEL,    AND   OTHER    BfATERIALS. 


No.  2589. 


Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


Applied  loads. 


TotaL 


Per  square 
inon. 


Elongation 


per 


SS 


Successive 
elongation 
per  inch. 


Permanent 

set 


Successive 

permanent 

set. 


Bemarks. 


PowuZf. 

61 

102 

153 

S04 

266 

806 

857 

408 

450 

610 

561 

612 

663 

714 

765 

816 

867 

018 

960 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,826 

1,877 

1,428 

1,470 

1.504 


Pound*. 

5,000 

10,000 

15,000 

20,000 

25,000 

80,000 

36^000 

40,000 

45,000 

50,000 

55,000 

60.000 

65,000 

70.000 

75^000 

80,000 

85,000 

90.000 

95.000 

100,000 

105,000 

110,000 

115.000 

120.000 

125,000 

130,000 

185,000 

140.000 

145,000 

147.450 


IwA, 
0. 

.00022 
.00042 
.00061 


.00102 
.00120 
.00142 
.00164 
.00184 
.00205 
.00230 
.00266 
.00278 


.00330 
.00364 


.00432 
.00460 
.00504 
.00542 
.00600 
.00660 
.00724 
.00850 
.00098 
.01278 
.018 


Inch. 
0. 


.00020 
.00019 
.00021 
.00020 
.00018 
.00022 
.00022 
.00020 
.00021 
.00025 
.00026 
.00022 
.00024 
.00028 
.00034 
.00028 
.00040 
.00028 
.00044 


.00058 
.00060 
.00064 
.00126. 
.00148 
.00280 
.00522 


Inch. 
0. 


Ineh. 

0. 


Initial  load. 


.00007 


.00007 


.00030 


.00023 


.00072 


.00042 


Elastic  limit. 


.00180 


.00108 


.00679 


.00409 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  147,450 

Elastic  limit  per  sauare  inch  of  original  section do...  100,000 

Elongation  per  inch  after  rupture inch..      0.024 

Elongation  per  inch  under  strain  at  elastic  limit do...    .  00460 

Beductioninareaafterrupture,per  centum  of  original  section 40.2 

Position  of  rupture ".60  inside  the  gauged  length 

Character  of  broken  anrfhoe ailky 


TESTS   OF  IRON,  STEEL,  AND    OTHER   MATERIALS. 

OIL-TEHPEBED  WISB. 

OoiL  BTo.  6—3. 

When  uncoiled  the  wire  is  nearly  straight 

No.  2690. 

Dimensions,  'MOOO  x  'M002. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10". 
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perTncb. 

Sncoessive 
eloDgatioii 
permoh. 

Peimanrnt 

M»t. 

SaoceKAlve 
set. 

Bemarks. 

TotftL 

Per  aqnare 

Potmdf. 

50 

100 

160 

200 

250 

SOO 

850 

400 

450 

SOO 

550 

600 

650 

700 

750 

SOO 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,560 

1,600 

1,660 

1,700 

1,760 

1,800 

1,850 

1,900 

1,960 

2,000 

2,045 

Povndt. 
5,000 
10,000 
15^000 
20,000 
25.000 
30,000 
35.000 
40,000 
45,00C 
50,000 
56,000 
60,000 
65,000 
70,000 
76,000 

8o;ooo 

85,000 
90,000 
,96,000 
100,000 
105,000 
110,000 
116,000 
120.000 
123.000 
130,000 
136^000 
140,000 
145.000 
150,000 
153,000 
160.000 
165,000 
170,000 
175,000 
180,000 
186.000 
190,000 
196,000 
200,000 
904.500 

Inelu 
0. 
.00023 
.00046 
.00066 
.00084 
.00100 
.00120 
.00135 
.00156 
.00171 
.00191 
.00205 
.00225 
.00243 
.00260 
.00280 
.00297 
.00318 
.00331 
.00351 
.00371 
.00390 
.00409 
.00426 
.00452 
.00465 
.00485 
.00505 
.00525 
.00547 
.00570 
.00500 
.00617 
.00640 
.00666 
.00713 
.00796 
.00926 
.013 
.019 

Inch, 

0. 

.00028 
.00023 
.00020 
.00018 
.00016 
.00020 
.00015 
.00020 
.00016 
,00020 
.00014 
.00020 
.00018 
.00017 
.00020 
.00017 
.00016 
.00018 
.00020 
.00020 
.00010 
.00019 
.00017 
.00026 
.00018 
.00020 
.00020 
.00020 
.00022 
.00028 
.00020 
.00027 
.00028 
.00026 
.00047 
.00080 
.00138 
.00374 
.006 

inch, 
0. 

Inch. 
0, 

initUUiOMl. 
BlMtioUmH 

.00001 

.00001 

.00001 

0. 

-.00007 

-.00008 

.00002 

.00009 

.00002 

• 

0. 

.00010 

.00008 

.00016 

.00006 

.00068 

.06062 

.00225 

.00157 

Tensile  strength. 

General  summary. 

TenaOe  strength  per  square  inoh  of  original  section pounds..  204,500 

'^  ^'B  limit  per  aqnare  inch  of  original seotion do...  175,000 

"   1  per  inon  alter  mptare inch..     0.016 

„ J  per  ineh  under  strain  at  elasticlimit do...    .00666 

Sadnetioii  In areft after  mptnie,  per  centnm  of  original  section 44.0 

Foaftfan  of  mptoze... 8".9  ontside  the  ganged  leoffth 

Character  of  broken  svrfJMe silky 


152  TESTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

Ko.  2691, 


Dimensions,  'MOOO  x  'M002. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10"'. 


Applied  loads. 

Elongation 
per  inch. 

SncoeMlve 
elongation 
per  inch. 

Peftnanent 

set. 

Sncoeesive 

permanent 

set. 

Beiurks. 

TotaL 

Per  eqnare 
Inoli. 

Poundt. 

60 

100 

160 

200 

250 

800 

850 

400 

450 

600 

550 

60U 

650 

700 

760 

800 

850 

900 

960 

1.000 

1,060 

1,100 

1.160 

1,200 

1^260 

1,800 

1,360 

1.400 

1,460 

1,600 

1,650 

1.600 

1,660 

1.700 

1,760 

1,800 

1,860 

1^900 

1^950 

2.000 

2,050 

2.100 

2.138 

Pounds. 

6.000 

10,000 

16,000 

20,000 

26,000 

30,000 

35,000 

^      40,000 

46,000 

60,000 

66,000 

60,000 

66.000 

70,000 

76,000 

80.000 

85,000 

90.000 

95.000 

100.000 

105.000 

110,000 

115,000 

120,000 

125,000 

180,000 

136,000 

140,000 

146,000 

160,000 

166,000 

160,000 

165,000 

170,000 

175,000 

180,000 

186.000 

190.000 

196,000 

200,000 

206,iJ00 

210.000 

213,800 

Inch. 
0. 
.00020 
.00060 
.00069 
.00084 
.00104 
.00124 
.00180 
.00156 
.00178 
.00188 
.00205 
.00223 
.00243 
.00261 
.00275 
.00292 
.00300 
.00324 
.00342 
.00364 
.00380 
.U0897 
.00416 
.00434 
.00464 
.00471 
.00490 
.00510 
.00528 
.00645 
.00566 
.00584 
.00605 
.00632 
.00665 
.00712 
.00r36 
.00825 
.01040 
.014 

.oao 

Inch, 
0. 

.00028 
.00024 
.00019 
.00015 
.00020 
.00020 
.00015 
.00017 
.00017 
.00015 
.00017 
.00018 
.00020 
.00018 
.00014 
.00017 
.00017 
.00015 
.00018 
.00022 
.00C16 
.00017 
.00019 
.00017 
.00020 
.00017 
.00019 
.00020 
.00016 
.00019 
.00020 
.00019 
.00021 
.00027 
.00023 
.00057 
.00024 
.00088 
.00216 
.0036 
.006 

Inch. 
Q. 

Inch. 
0. 

Initial  load. 
Blastlc  limit 



....■ 

........ 

............ 

— --• 

—.00008 

.—.00008 



—.00010 

—.00002 

.00007 

.00017 

Tensile  strength  per  square indli  of  oxiginalseetton ponnds..  213,880 

Elastlcllmit  per  square  inch  of  originaTseotion do...  180,000 

Elonf^tion  per  inch  after  raptoxe inch..     0.021 

Elongation  per  inch  under  stzain  at  elaatlo  limit do...    .00665 

Seduction  in  area  after  mptoze,  per  centum  of  oflgiiial  section 42.0 

Position  of  rupture r'.i  outside  the  ganged  1 

Ghaiaeter  of  nolEfln  i — ' — 


i 


TESTS   OF  IROK,    STEEL,    AND   OTHER  MATERIALS. 

No.  2692. 

Dimensions,  'MOOO  x  'M002. 
Sectional  area,  .010  square  inch. 
Oanged  length,  10^^ 
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Applied  loiidB. 

KloDgatlon 
per  Inoh. 

SncoeflBlTe 
elongation 
per  inch. 

Permanent 
set. 

SnooesslTe 
set. 

Bemarka. 

TotaL 

Persanan 
inob. 

PoundM. 
50 
100 
150 
200 
250 
300 

PoundM, 

6,000 

10.000 

1^000 

20,000 

25,000 

80,000 

86,000 

40,000 

46,000 

60,000 

65,000 

60,000 

65,000 

70.000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,000 

160,000 

155,000 

160,000 

166,000 

170,000 

175.000 

180,000 

185,000 

190.000 

195,000 

190^500 

Jnoh. 
0. 

.00034 
.00044 
.00062 
.00081 
.00095 
.00115 
.00180 
.00148 
.00165 
.00183 
.00201 
.00216 
.00235 
.00251 
.00269* 
.00285 
.00304 
.00321 
.00341 
.00359 
.00379 
.00307 
.00415 
.0M35 
.00465 
.00472 
.00489 
.00510 
.00529 
.00549 
.00W9 
.00603 
.00622 
.00647 
.00682 
.00745 
.00888 
.01158 

Inch. 

0. 

.00024 
.00020 
.00018 
.00019 
.00014 
.00020 
.00015 
.00018 
.00017 
.00018 
.00018 
.00015 
.00019 
.00016 
.00018  ^ 
.00016 
.00019 
.00017 
-.00020 
.00018 
.00020 
.00018 
.00018 
.00020 
.00120 
.00017 
.00017 
.00021 
.00019 
.00020 
.00030 
.00024 
.00019 
.00025 
.00036 
.00063 
.00148 
.00270 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

350 

400 

^ 

650 

600 

650 

700 

750 

1          800 

850 

1          900 
030 



1       1,000 
1,050 

'       1,100 
1,150 
1.200 
1,260 
1,300 

.00001 

.00001 

1,860 
1,400 
1,450 
1,600 
1,660 
1,600 
1,660 
1,700 
l;750 
1,800 
1.850 
1,900 
1,950 
1,996 

.00051 

.00050 

Creneral  summary, 

TenaileatreDffth  per  square  inch  of  original  section ponnds..  199,600 

X3A«tie  limit  per  aqiiAre  inch  of  original  section do...  175,000 

Elongation  per  inch  after  rapture iDcb..     0.005 

Ekngadon  per  imdi  under  strain  at  elastic  limit , do...    .00647 

Bedoetloo  in  area  after  mptnre,  per  oentom  of  original  section 44.0 

Position  of  ntptore 0".9  ontside  the  ganged  lena^ 

Cbaacterof1»okeasarlkoa.— —^ ^ .^ ^^ Bukj 


154        tests  of  iron,  steel,  and  other  materials. 

Coil  No.  6—2. 

When  wire  is  nnooiied  it  assames  a  curve  of  li"  Y  sine  on  a  chord 
of  18'^ 

No.  2593. 

Dimensions,  ''.0995  x  ''.0997. 
Sectional  area,  .0099  square  inch. 
Gauged  length,  10". 


Applied  loads. 

^?sr 

Sncoessive 
per  Inob. 

PermMient 

Mt. 

Sooceasiye 
peniument 

ML 

Bemtfks. 

TotaL 

ParsqnATe 
inoh. 

Poundf. 
48 
88 

148 

188 

247 

287 

846 

886 

446 

485 

644 

594 

643 

683 

742 

792 

841 

891 

940 

990 

1.039 

1.089 

1,188 

1.188 

1,237 

1,287 

1,886 

1.886 

1,435 

1.485 

1.634 

1,584 

1,638 

1,683 

1.732 

1,782 

5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40.000 
45,000 
60.000 
56,000 
CO.  000 
65,000 
70,000 
75,000 
80,000 
85,000 
80,000 
95,000 
100,000 
105,000 
110,000 
116,000 
120,000 
125,000 
180.000 
185,000 
140.000 
146,000 
160,000 
156.0(0 
160,000 
165.000 
170,000 
175.000 
180,000 

Inch. 

0. 

.00033 
.00058 
.00078 
.00083 
.00108 
.00127 

-.00144 
.00164 
.00178 
.00196 
.00216 
.00237 
.00251 
.00268 
.00287 
.00305 
.00318 
.00336 
.00366 
.00374 
.00398 
.00411 
.00436 
.004SS 
.00470 
.00492 
.00512 
.60527 
.00552 
.00574 
.00609 
.00685 
.01135 
.025 
.045 

IfUih, 

0. 

.00033 
.00020 
.00020 
.00020 
.00015 
.00019 
.00017 
.00020 
.00016 
.00017 
.00019* 
.00022 
.00014 
.00017 
.00019 
.00018 
.00013 
.00017 
.00020 
.00019 
.00019 
.00018 
.00024 
.00017 
.00018 
.00022 
.00020 
.00016 
.00026 
.00022 
.00036 
.00076 
.00450 
.01365 
.020 

Iwh, 
0. 

JfMft. 

0. 

InitiiaUMd. 

Eliwtio  limit 
Tensile  BtrenRtb. 

0. 

0. 

0. 

0. 

0. 

.00006 

.00006 

.00007 

.06001 

.00021 

.00014 

.00047 

.00626 

Q^neral  summary. 

Tensile  fitrength  per  square  iaoh  of  oriffinal  section ponnds..  180.000 

ISlasticlimit  per  square  inch  of  origimui  section do...  165,000 

Blongation  per  inon  after  mptore incli..     0.03S 

Blonxation  per  inoli  under  strain  at  elastic  limit do...    .00574 

Bednction  m  area  after  mptore,  per  oentom  of  original  section 47.5 

Position  of  mptnre l".6ontBide  the  ganged  length 

Character  of  broken  snr&oe ...«...« ..si&y 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2594. 

Dimensions,  ''.0995  x  ''.0997. 
Sectional  area,  .0099  square  inch. 
Ganged  length,  10". 
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Applied  loads. 

Elonntion 
pcrmoh. 

Snocessire 
elongation 
perinoh. 

aet. 

Sneeeestre 

permanent 

aet. 

BemArka. 

TotmL 

Persqoan 
inoh. 

Poundt. 

49 

99 

148 

198 

247 

297 

348 

396 

445 

495 

644 

594 

643 

693 

742 

792 

841 

891 

9t0 

990 

.  1,039 

1,089 

1,138 

1.188 

1.S87 

1,287 

1,838 

1.386 

1,435 

1.486 

1.634 

1,684 

1,838 

1,883 

1.732 

1,784 

Pounds. 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.000 
50.000 
65,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85^000 
90,000 
95,000 
100.000 
105,000 
110,000 
lis.  000 
120,000 
125,000 
130,000 
185,000 
140,000 
145,000 
150,000 
155,000 
160.000 
166,000 
170.000 
175.000 
178,  180 

Inch. 
0. 

.00040 
!00065 

.00088 
.00107 
.00128 
.00144 
.00163 
.00181 
.00199 
.00218 
.00235 
.00249 
.00268 
.00287 
.00306 
.00324 
.00344 
.00363 
.00372 
.00396 
.00420 
.00437 
.00455 
.00477 
.00494 
.00515 
.00536 
.00555 
.00578 
.00608 
.00648 
.00770 
.01675 
.022 

Inch. 

0. 

.00040 
.00025 
.00023 
.00019 
.00021 
.00016 
.00019 
.00018 
.00018 
.00017 
.00019 
.90014 
.00019 
.00019 
.00019 
.00018 
.00020 
.00019 
00009 
!00026 
.00022 
.00017 
.00018 
.00022 
,00017 
.00021 
.00021 
.00019 
.00021 
.00032 
.00035 
.00123 
.00805 
.00635 

Indi, 
0. 

Inch, 
0. 

Initial  load. 

Elastio  limit. 
Tenalle  strength. 

-^ 

General  ewnmary. 

Tensile  strength  peraqnare  inoh  of  original  section T — ponnds..  178,180 

ElaatSe  limit  per  square  inoh  of  original  section do...  150,000 

Elungation  per  inch  after  mptare inch..      0.021 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00570 

Bedaction  in  are» after  rupture, per  oentnm  of  original  aection 46.5 

Position  of  mptore l".05oatside  the  ganged  length 

Charafeterof  IvrokmmzfiMe ^ silky 


156  TESTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 

No.  2696. 

Dimensions,  ''.0995  x  ".0997. 
Sectional  area,  .0099  square  inch. 
Gkinged  length,  lO''. 


Applied  load*. 

Elongation 
per  uicb. 

Sucoeeeive 
per  inch. 

Permanent 
set. 

SnooeasiTe 

permanent 

set. 

Ttamarlia. 

TotaL 

Per  Maare 
inoh. 

PoundB. 
49 
99 
148 

19H 

247 

297 

346 

396 

446 

495 

544 

594 

643 

693 

742 

792 

841 

891 

940 

990 

1.039 

1.089 

1,138 

1,188 

1,237 

1,287 

1,336 

1.886 

1.436 

1,485 

1,534 

1,584 

1.633 

1,683 

1,782 

1,780 

PovndM. 
5,000 
10,000 
15.000 
20.000 
25,000 
80.000 
35,000 
40,000 
45.0U0 
50.000 
5^,000 
60,000 
66.000 
70,000 
75.000 
80.000 
85,000 
90,000 
95,000 
100.000 
105,000 
110,000 
115.000 
120,000 
125,000 
130,000 
185,000 
140,000 
145,000 
150,000 
155.000 
160,000 
165,000 
170,000 
175,000 
179,800 

Inch. 
0. 

.00033 
.00058 
.00078 
.00097 
.00114 
.00131 
.00164 
.00169 
.00188 
.00205 
.00221 

.00258 
.00277 
.00292 
.00310 
.00388 
.00349 
.00369 
.00384 
.00403 
.00422 
.06441 
.00462 
.00482 
.00502 
.00521 
.00542 
.00569 
.00600 
.00647 
.00766 
.01860 
.027 

Truh. 
0. 

.00033 
.00026 
.00020 
.00019 
.00017 
.00017 
.00023 
.00015 
.00019 
.00017 
.00016 
.00018 
.00019 
.00019 
.00015 
.00018 
.00018 
.00021 
.00020 
.00015 
.00019 
.00019 
.00019 
.00021 
.00020 
.00020 
.00019 
.00021 
.00027 
.00031 
.00047 
.00118 
.00685 
.0136 

Tneh, 
0. 

0. 

Initial  load. 
Blaatio  limit. 

General  eummartf. 

Tensile  strength  per  aqnare  inoh  of  orifflnaleecfcion poonda..  179,800 

Elastio  limit  per  so  uare  inoh  of  originaTsection do...  160,000 

Elongation  per  incb  after  mptnre inoh..      0.090 

Elongation  per  inch  under  strain  at  elaetio  limit do...    .00549 

Badnction  in  area  after  mptnre,  per  oentora  of  original  section 49.6 

Position  of  mptare 6".7  oatalde  the  ganged  length 

Character  of  broken  snrfiee ailky 


TESTS  OF  IBON,   ST££Ly   AKD   OTHEB  IIATEBIALS. 
COEL  No.  6—1. 
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When  uncoiled  the  wires  assomed  a  carve  of  I'^OO  Y  sine  on  a  chord 
of  IS''. 

No.  2696, 

Dimensions,  'MOOO  x  'MOOO. 
Sectional  area,  .01  sqaare  inch. 
Ganged  length,  lO''. 


"^O" 

Sao<)eMiTe 
elongation 
per  inch. 

Permanent 
set. 

Sneceaalve 

seu 

Bemarka. 

TotaL 

Per  Milan 

Pmmdt. 

50 

100 

150 

200 

250 

300 

850 

400 

450 

600 

560 

60O 

650 

700 

750 

800 

850 

000 

050 

1,060 

1,050 

1,100 

i:i50 

1,200 

1,250 

1.300 

1,850 

1,400 

1,450 

1,500 

1,660 

1,000 

1.650 

1      1.700 

1    i,«o 

1      1,H42 

Potmd*. 
6,000 
10,000 
15^000 
20,000 
25.000 
30.000 
85,000 
40.000 
45.000 
50.000 
55.000 
60,000 
65.000 
70.000 
75.000 
80.000 
85,000 
90.000 
95.000 
100,000 
105.000 
110.000 
115.000 
120,000 
125^000 
180.000 
135,000 
140.000 
145.000 
ISO.  000 
155.000 
160.000 
165.000 
170.000 
175.000 
180,000 
184.200 

Ifuik, 
0. 

.00030. 
.00047 
.00068 
.00087 
.00100 
.00120 
.00187 
.00157 
.00172 
.00190 
.00210 
.00224 
.00241 
.00260 
.00276 
.00298 
.00310 
.00328 
.00345 
.00365 
.00383 
.00412 
.00438 

!0045O 
.00476 
.00494 
.00512 
.00682 
.00557 
.00578 
.00588 
.00630 
.00810 
.018 

0. 

.00030 
.00017 
.00021 
.00019 
.00013 
.00020 
.00017 
.00020 
.00015 
.00018 

.ooo:M) 

.00014 
.00017 
.00018 
.00017 
.00017 
.00017 
.00018 
.00017 
.00020 
.00018 
.00029 
.00016 
.00014 
.00017 
.00017 
.00018 
.00018 
.00020 
.00025 
.00021 
.00020 
.00032 
.00180 
.0090 

Inok. 
0. 

Inch, 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

^. 

General  summary. 

Tensile  stcen^cth  per  square  inch  of  original  section pounds..  184,200 

Bastie  limit  per  so  nare  inch  of  original  section do  ..  165.000 

BoDftation  per  inen  after  roptore inch..      0.018 

Slongation  per  inch  under  atrain  at  elasUclimit do...    .00598 

Bedootiott  in  area  after  mptnni,  per  ooBtam  of  original  section 45.0 

Position  of  roptoTO .«. O^'.O  outside  the  ganged  length 

Cbanoter  of  broken  aniflMW..... ^ aUky 


158  TESTS  OF  IKON,   STEEL,   AND   OTHER  MATEBIAL8, 

lSro.2697. 

Dimensions,  'MOOO  x  'MOOO. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10". 


Applied  loads. 

EloDSfttion 
per  mob. 

Sacceasive 
eloiigation 
perlnch. 

aet 

Sncoesaive 

permanent 

aet. 

Bemarka. 

Total. 

Per  square 
inch. 

Poundt. 

60 

100 

160 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1.100 

1,150 

i;200 

1,250 

1,300 

1,350 

1,400 

1,460 

1,500 

1,650 

1,600 

1,650 

1,700 

1,750 

1,800 

1,828 

Poundt. 
5,000 
10.000 
16,000 
20,000 
25.000 

SsIOuO 

40,000 

45.000 

50,000 

55,000 

60,000 

65,000 

70,000. 

75,000 

80.000 

86,000 

90,000 

95.000 

100,000 

106,000 

110,000 

U5,000 

120,000 

126,000 

130.000 

136,000 

140,000 

146,000 

150,000 

155.000 

160,000 

166,000 

170,000 

175,000 

180,000 

182,800 

Inch. 
0. 

.00024 
.00044 
.00064 
.00084 
.00104 
.00119 
.00134 
.00156 
.00171 
.00190 
.00205 
.00226 
.00245 
.00263 
.00276 
.00291 
.00308 
.00326 
.00345 
.00365 
.00385 
.00400 
.00418 
.00440 
.00456 
.00476 
.00495 
.00516 
.00536 
.00^ 
.00683 
.00616 
.00670 
.01090 
.022 

Inch, 
0. 

.00024 
.00020 
.00020 
.00020 
.00020 
.00015 
.^0016 
.00022 
.00016 
.00019 
.00015 
.00020 
.00090 
.00018 
.00018 
.00015 
.00017 
.00018 
.00019 
.00020 
.00020 
.00016 
.00018 
.00022 
.00016 
.00020 
.  00019 
.00021 
.00020 
.00027 
.00020 
.00038 
.00064 
.00420 
.OIU 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elaatic  limit. 
Tenaile  strength. 

a 

a 

0. 

0. 

.00006 

.00006 

.00011 

.00005 

.00025 

.00014 

General  eummary. 

Tenaile atxength  per  aqnare  inch  of  original  aection pounda..  182,800 

Elaatic  Unlit  per  square  inch  of  original  aection do...  160,000 

Elongation  per  inch  after  rapture inch..      0.020 

Elongation  per  inch  under  alraln  at  elaatio  limit do...    .00583 

Bednodon  in  area  after  rupture,  per  centum  of  original  aeotion 45.0 

Position  of  rupture  .^ 8"  ontaide  the  gauged  lenetb 

Character  of  Dsoken  aurflaoe — ^ siu^y 


TESTS  OF  IBON,   STEEL,   Am>  OTHEK  MATEEIALS. 
No.  2698. 
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Dimensions,  'UOOO  x-  ".1000. 
Sectional  area,  .010  square  inch. 
Ganged  length,  10". 


per  moh. 

SaooeMive 

Pemumeiit 

SaooeMiTe 
permanent 

Mt. 

Sematks. 

Total 

Persoiuure 

Founds. 

50 

100 

150 

80O 

250 

800 

850 

400 

450 

600 

560 

600 

650 

700 

750 

810 

860 

900 

'960 

1,000 

1.860 

1.100 

1,190 

1,200 

1,250 

1,800 

1,896 

1,400 

1,450 

1,500 

1,690 

1^800 

1,650 

1,700 

1.790 

Pounds. 
5^000 
10,000 
15.000 
20.000 
25,000 
80,000 
35.000 
40,000 
45,000 
50,000 
65,000 
60,000 
65.000 
70,000 
75,000 
80.000 
85.000 
90,000 
95.000 
100,000 
105,000 
110.000 
U5^000 
120,000 
125.000 
130,000 
185,000 
140,000 
146.000 
150,000 
155.000 
160,000 
165,000 
170.000 
175^000 

Inch. 
0. 

.00082 
.00052 
.00071 
.00088 
.00106 
.00127 
.00147 
.00162 
.00178 
.00196 
.00212 
.00229 
.00247 
.00267 
.00282 
.00300 
.00317 

.00350 
.00374 
.00391 
.00411 
.00480 
00450 
; 00470 
.00490 
.00510 
.00530 
.00660 
.00570 
.00607 
.00836 
.00800 
.081 

Inch. 
0. 

.00038 
.00020 
.00019 
.00017 
.00018 
.00081 
.00020 
.00015 
.00018 
.00018 
.00016 
.00017 
.00018 
.00020 
.00015 
.00018 
.00017 
.00019 
.00014 
.00024 
.00017 
.00020 
.00019 
.00020 
.00020 
.C0020 
.00020 
.00020 
.00020 
.00020 
.00027 
.00038 
.00165 
.0018 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Blaatio  limit. 
TenaUe  strength. 



General  tummary, 

Jt*P^^  atreDgth  per  square  inch  of  original  section pounds..  175.  OM 

Elastiollniit  per  sgnare inch  of  original  section .do...  1W,000 

EkmgatURn  per  inch  after  ruptore inch..      0.006 

SonSSon  per  Inch  under  sfiain  at  elasti*  limit do...    .00507 

Pednetioiiln  area  after  rupture,  per  centum  of  original  section 41.0 

CoS^Tofrnptnie :......%. 8".8  outside  the  gauged  lenrth 

ThaiMler  of  broken  soxftoe ""'y 


160  TESTS   OF  IBON^  STEEL,  AND   OTHEfi  MATERIALS. 

OoiL  No.  4.'  Tinned. 

Wiie  stiaightened  between  rolls  befpre  testing. 

No.  2609. 

Dimensions,  'MOlO  x  'M008. 
Sectional  area,  .0102  square  inch. 
Ganged  length  10.'^ 


AppUed  loads. 

SuooeMlve 
elonstttioii 
perlnch. 

Petmaneiit 

SnooeMlve 

Bemarks. 

Total 

PeraqiiAre 
inch. 

per  inch. 

Potmdt. 

51 

102 

153 

204 

255 

306 

357 

408 

450 

610 

561 

612 

663 

714 

765 

816 

867 

018 

060 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,326 

1,377 

1.428 

1,470 

1,630 

1,681 

1,632 

1,648 

Poundt. 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

35.000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

76,000 

80.000 

85,000 

90.000 

95, 000 

100,000 

105.000 

110,000 

116,000 

120.000 

125,000 

180,000 

135,000 

140.000 

145,000 

160,000 

155.000 

160, 000 

161, 570 

Inch, 
0. 

.00041 
.00061 
.00081 
.00101 
.00110 
.00139 
.00150 
.00180 
.00106 
.00317 
.00286 
.00260 
.00276 
.00206 
.00317 
.00343 
.00363 
.00386 
.00412 
.00442 
•    .00466 
.00407 
.00533 
.00570 
.00607 
.00675 
.00754 
.000 
.010 
.013 
.026 

Inch. 

0. 
.00041 
.00020 
.00020 
.00020 
.00018 
.00020 
.00020 
.00021 
.00016 
.00021 
.00010 
.00024 
.00016 
.00020 
.09021 
.00026 
.00020 

•   .00023 
.00026 
.00030 
.00023 
.00032 
.00086 
.00046 
.00028 
.00068 
.00070 
.00146 
.001 
.003 
.018 

InOL 
0. 

Ineh. 
0. 

Initial  loAd. 

SlasUclimit 
Tensilo  strenKtb. 

a 

.00008 

.00008 

.00022 

.00014 

.00050 

.00028 

.00085 

.00035 

.00230 

.00146 

General  nummary. 

Tensile  stren^h  per  square  inch  of  orieliiftl  section ponnda..  161,570 

Elasticlimit  per  square  inch  of  original  section : do...  110,000 

Elongation  per  inch  after  rupture inch..      0.027 

Elongation  per  inch  under  strain  at  elastiolimit do...    .00465 

Kedaotion  in  area  after  rupture,  per  centum  of  original  section 32.4 

Position  of  rupture ".76  outside  the  gauged  1       " 

Character  of  brolLenanrfaoe 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2600. 
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Dimensions,  'MOlO  x  ".1008. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


per  inch. 

Saocessive 
elongation 
petlnob. 

Permanent 
set. 

SacoesBhre 
set. 

Bemarks. 

ToUl. 

Per  square 

Pounds. 

51 

102 

158 

204 

255 

806 

357 

408 

459 

510 

661 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,173 

1^224 

1.275 

1,328 

1,377 

1,428 

1,479 

1,581 
1^032 
1,646 

Pounds. 

5,000 

10,000 

15,000 

20.000 

25.000 

80,000 

35,000 

40,000 

48^000 

50,000 

65^000 

60,000 

65,000 

70,000 

75,000 

80,000 

85.000 

90,000 

95,000 

100,000 

105.000 

110,000 

115,000 

120,000 

125^000 

130,000 

135.000 

140,000 

145,000 

150.000 

166,000 

160,000 

161.870 

IneK 

a 

.00035 
.00057 
.00077 
.00092 
.00112 
.00132 
.00152 
.00170 
.00188 
.00207 
.00227 
.00243 
.00263 
.00292 
.00308 
.00326 
.00347 
.00370 
.00391 

Inch. 
0. 
.00035 
.00022 
.00020 
.00015 
.00020 
.00020 
.00020 
.00018 
.00018 
.00019 
.00020 
.00016 
.00020 
.00029 
.00016 
.00018 
.00021 
.00028 

mum 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

BlasUclimit. 
Tensile  strength. 

• 

.00417    1        .00026 
.00448    1        .00031 
.00476    ;        .00028 
.00506            .00030 
.00555            .00049 
.00600  .         .00045 
.00655            .00055 
.  00713            .  00058 
.00830            .00117 
.  01020            -  00190 

.013 
.027 

.00280 
.014 

General  sumnuiry. 

Tensile  utrenfth  per  square  incli  of  original  seotion pounds..  161,370 

Baartte limit  per  sonare  inoli  of  original  aection do...  106,000 

Xl0iiC:ation  per  inch  after  rupture ....inch..      0.022 

Boogation  per  inch  under  strain  at  elastic  limit do...    .00417 

Bednetkni  in  area  after  rupture,  per  oentnm  of  orginal  seotioii 37.3 

Poaiiion of  rupture 2"insidetbe  ganged  length 

Cbancter  of  broken  surface silky 

H.  Ex.  U 11 


162  TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATEBULS. 

No.  2601. 

Dimensions,  'MOlO  x  'M008. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  lO''. 


AppUed  loads. 

Elongation 
per  inch. 

SuQoesatve 
elongation 
porlnch. 

Permanent 
set 

Sncoessive 

permanent 

set 

Bemarka. 

TotaL 

Per  square 
inoh. 

Pound*. 

51 

102 

153 

204 

266 

306 

357 

408 

459 

510 

561 

612 

663 

714 

765 

816 

867 

918 

960 

1,020 

1,071 

1,122 

1, 173 

1.224 

1,275 

1,326 

1.377 

1,428 

1,479 

1,630 

1,581 

1,622 

Pound*. 

6,000 

10,000 

15,000 

20,000 

25,000 

30.000 

36,000 

40,000 

45,000 

50.000 

55,000 

60,000 

65.000 

70,000 

.    75.000 

80,000 

85.000 

90,000 

95,000 

100.000 

105,000 

110,000 

115,000 

120,000 

125,000 

180,000 

135,000 

140.000 

145,000 

150,000 

155,000 

159,020 

Inch. 
0. 

.00023 
.00050 
.00071 
.00088 
.00104 
.00121 
.00141 
.00160 
.00181 
.00199 
.00218 
.00239 
.00260 
.00280 
.00300 
.00321 
.00645 
.00370 
.00300 
.00419 
.00443 
.00478 
.00511 
.00550 
.00600 
.00685 
.00768 
.00800 
.01120 
.018 

Inch' 
0. 

.00023 
.00027 
.00021 
.00017 
.00016 
.00017 
.00020 
.00019 
.00021 
.00018 
.00019 
.00021 
.00021 
.00020 
.00020 
.00021 
.00024 
.00025 
.00020 
.00029 
.00024 
.00036 
.00033 
.000:^9 
.00050 
.00065 
.00093 
.00132 
.00230 
.0068 

IfUh. 

0. 

Inch. 
0. 

Initial  load. 

• 

Elastio  limit. 
Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section  ..'. ponnds..  150,030 

Elastic  limit  per  square  inch  of  original  section do...  110,000 

Elongation  per  inoh  after  rupture inch..      0.020 

EloDgHtiun  per  inch  under  strain  at  elastlcUmit do...    .00443 

Beduction  in  area  after  rupture,  per  centnm  of  original  section &7.3 

Fonition  of  rupture 'M  outside  tha  ganged  lenirth 

CharaoUrof  broken  surfsqe , ,..., aiucy 


TESTS  OF  IBON,  STEEL,  AND  OTHER  MATERIALS. 
OOIL  No.  3.     TmNED. 
Wires  straightened  between  rolls  before  testing. 

No.  2602. 

Dimensions,  'M014  x  'MOOT. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  lO''. 
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Appli«dkMida. 

1C1  An  <ra.f  Inn 

BacoMBive 
perlnch. 

Pemiuient 
set. 

SnooessiTe 

Benuu-ks. 

ToUL 

Pwflqiure 

perlooh. 

51 

108 

158 

804 

806 

806 

857 

406 

459 

510 

561 

612 

663 

714 

765 

816 

867 

918 

868 

1,080 

1,0?! 

1.1» 

1,178 

1.2M 

1,8?5 

1,886 

i,an 

1.428 
l|<79 
1,580 
1,581 

1 

PtottfUlf. 

5^000 

10,000 

15^000 

20,000 

25,000 

80,000 

35w000 

40,000 

45,000 

50.000 

56^000 

60,000 

65.000 

70.000 

76^000 

801000 

86,000 

80.000 

86^000 

100,000 

106.000 

U6,000 

115,000 

180,000 

125^000 

130,000 

136.000 

140.000 

146,000 

150,000 

156,000 

156,610 

Inch. 

0. 

.00019 
.00052 
.00074 
.00097 
.00110 

.oopo 

.00162 

.00174 

.00106 

.00211 

.00237 

.00360 

.00286 

.00312 

.00384 

.00356 

.03394 

.00420 

.00446 

.00477 

.00516 

.06558 

.00610 

.00660 

.00718 

.00706 

.00905 

.012 

.015 

.019 

IfUk, 

0. 

.00019 
.00038 
.00022 
.00023 
.00013 
.00026 
.00016 
.00022 
.00022 
.00015 
.00026 
.00023 
.00086 
.00026 
.00022 
.00028 
.00088 

'.00036 

.00031 

.00088 

.00042 

.000^ 

.00050 

.00058 

.00078 

.00109 

.00295 

.003 

.004 

InOL 

0. 

Inch, 

0. 

IniUftlload. 
EImUo  limit. 

0. 

0. 

.00880 

.00020 

.00061 

.   .00041 



.00180 

.00069 

.00323 

.00198 

TioaUe atreaKth per  iqiiAre  laoh  of  original aeotion • poonda..  166,676 

Xlaatie  limit  per  square  inch  of  original  aeotlon do...  100,006 

SlOBgatian  per  inon  after  mptare inoli..      0.020 

Slenfiation  per  ineh  under  strain  at  eiaatie  limit do...    .00446 

Jtednetion  in  area  after  rapture,  per  oentnm  of  original  seotion 30.4 

PwitkMi  of  mptare ''.S  inside  the  ganged  length 

Ghazaotcr  of  broken  sozlkoe silky 


1 64  TESTS  OF  'IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2603; 

Dimensions,  ^M014  x  'MOOT. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10^'. 


Elonfffttion 
per  Inch. 

Saooesflive 

Permanent 
set. 

Succeasive 

permanent 

set. 

Bemarka. 

Total. 

Peraouftre 

elongation 
perlnoh. 

POttfUk. 

61 

102 

153 

204 

255 

808 

357 

408 

450 

510 

861 

812 

683 

714 

765 

816 

887 

018 

969 

1,020 

1,071 

1,122 

1,173 

1,124 

1,275 

1.328 

1,428 
1,479 
1.580 
1.581 
1.607 

Pounds. 
5,000 
10.000 
15^000 
20,000 
25.000 
30,000 
85,000 
40,000 
45,000 
60,000 
55,000 
60.000 
65.000 
70,000 
75,000 
80.000 
85,000 
90.000 
95.000 
100.000 

io:>.ooo 

110,000 
116,000 
120.000 
125,000 
180,000 
135,000 
140,000 
145,000 
150,000 
155,000 
157,550 

JndL 

0. 

.00028 
.00048 
.00066 
.00068 
.00107 
.00128 
.00143 
.00168 
.00188 
.00208 
.00228 
.00250 

.00294 
.00316 
.00349 
.00379 
.0040S 
.00432 
.00408 
.00501 
.00535 
.00588 
.00026 
.00683 
.00750 
.00840 
.00963 
.01131 
.014 

Inch, 

0. 

.00028 
.00018 
.00020 
.00028 
.00019 
.00019 
.00017 
.00025 
.00020 
.00020 
.00020 
.00022 
.00023 
.00021 
.00022 
.00033 
.00030 
.00024 
.00029 
.00034 
.00035 
.00034 
.00053 
.00040 
.00055 
.00067 
.00090 
.00123 
.00168 
.00209 

Inek. 
0. 

Inch, 
0. 

Initial  load. 
ElastloUmit. 



General  Bummary. 

Tensile  BtrenKth  per  square  inch  of  original  section pounds..  1S7,5.'S0 

Elastic  limit  per  soaaro  inch  of  original  section do . . .  100, 000 

Elongation  per  incn  after  rapture inch..      0.016 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00481 

Reduction  in  area  after  rapture,  per  centum  of  original  section .- 87.  S 

Position  of  rupture 2".85  inside  the  gauged  length 

Ohanoter  of  broken  snrOMe EUky 


TESTS   OF  lEON,    STEEL,   AND   OTHEE  MATERIALS. 
No.  2604. 
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Dimensions,  'M014  x  'M007. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10". 


Sacoessiye 

PermaDent 

set. 

Saooeastre 

permanent 

Bet. 

Bemarka. 

Total. 

Persaoare 

per  Inch. 

Pounds. 

51 

102 

153 

204 

265 

306 

367 

408 

469 

510 

561 

613 

668 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1.826 

1,877 

1.428 

1,478 

1,630 

1,581 

1.628 

Pmmds. 

5,000 

10,000 

16,000 

20,000 

25,000 

30,000 

38,000 

40,000 

45.000 

60,000 

56,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85.000 

90.000 

95,000 

100,000 

106.000 

110,000 

115,000 

129,000 

126,000 

130,000 

135^000 

140,000 

146,000 

160,000 

156.000 

169,610 

Ineh. 
0. 

.00026 
.00056 
.00071 
.00091 
.00118 
.00131 
.00151 
.00169 
.00191 
.00216 
.00231 
.00247 
.00272 
.00291 
.00320 
.00342 
.00367 
.00391 
.00413 
.00445 
.09478 
.00508 
.00548 
.00585 
.00641 
.00693 
.WTiB 
.00868 
.010 
.012 

Inch. 
0. 

.00026 
00030 
.00015 
.00020 
.00022 
.00018 
.00020 
.00018 
.00022 
.00025 
.00015 
.00016 
.00025 
.00010 
.00029 
.00082 
.00025 
.00024 
.00022 
.00032 
.00083 
.00030 
.00036 
.00042 
.00056 
.00052 
.00080 
.00095 
.00132 
.002 

0. 

Ineh, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strenicth. 

General  eummary. 

TaaaOe  strength  per  square  inch  of  original  section ponnds..  169,618 

Xaaatle  limit  per  sonare  inch  of  originaiseotion do...  100,000 

Xkmgittion  per  inch  after  raptnre inch..     0.010 

lOotngatiflfn  per  inch  under  strain  at  elasticlimit do...    .00418 

Jtednetfoii  in  area  aifterraptare,  per  centum  of  original  section 89.8 

Position  of  rapture at  one  end  of  ganged  lensth 

Charaeteroflnrokensarfhoe silky 
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Ooiii  No.  2.    Not  Tinned. 

Samples  which  were  taken  from  the  section  between  the  die  plate 
and  winding  reel,  and  are  nearly  straight. 

No.  2606. 

Dimensions,  M012  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Gauged  length,  10'^ 


"i?S5£" 

8nooeMiY« 
elongation 
perlnoh. 

Permanent 
set 

Sacoeaaive 
permanent 

1 
Bemarka. 

ToteL 

Per  square 

PwmOM, 

61 

109 

168 

204 

266 

806 

857 

408 

459 

610 

661 

612 

668 

714 

786 

816 

867 

918 

869 

1,020 

1,071 

1,122 

1,178 

1,224 

1^275 

1,826 

1,877 

1,428 

1.479 

1.680 

1,570 

P0VMd9. 

5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
85,000 
40.000 
45,000 
50,000 
55,000 
60,000 
66,000 
70,000 
75,000 
80,000 
85.000 
90,000 
95,000 
,    100,000 
106,000 
110,000 
115,000 
120,000 
126^000 
180,000 
186,000 
140,000 
145,000 
169,000 
158,920 

Jnck. 

0. 

.00026 
.00040 
.00069 
.00079 
.00098 
.00117 
.00186 
.00167 
.09177 
.00197 
.00214 
.00237 
.00256 
.00278 
.00206 
.00323 
.00349 
.00370 
.00399 
.00482 
.00468 
.00498 
.00539 
.00502 
.00837 
.00705 
.00787 
.00939 
.01185 

Jnek, 

0. 

.00026 
.00016 
.00019 

! 00019 
.00019 
.00018 
.00022 
.00020 
.00020 
.00017 
.00023 
.00018 
.00018 
.00023 
.00027 
.00026 
.00021 
.00029 
.00038 
.00036 
.00030 
.00041 
.00053 
.00045 
.00068 
.00082 
.00162 
.00246 

0. 

JfUh, 

0. 

IniUalload. 

Xlaatio  limit. 
TenaOeetranctli. 

0. 

0. 

.00006 

.00006 

.00027 

.00922 

.00074 

.00047 

.00218 

.00144 

Crtneral  svmmary. 

Tensile  strength  per  wiiiaTeinoh  of  original  aecUon » pounds..  168,920 

Blastio  limit  per  sooare  inch  of  origfaial  section do...   96,000 

Xlongalion  per  inch  after  mptnie inch..     0.016 

Elongation  per  inch  nnder  Bomln at  elasticlimit do...   .00870 

Bedootlon  in  area  after  raptme^  per  oeotom  of  original  seotion 48.1 

Position  of  rapture 4^.8  outaldA  tha  fanged  1 

OliaiMtar  of  broken  anrliMe .~...'. 


TESTS  OP  lEON,   STEEL,   AND   OTHER  MATERIALS. 

No.  2606. 

Dimensions,  'M012  x  ".1010. 
Sectional  aroa,  .0102  square  inch. 
Ganged  length,  10'^ 
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]£loii|^ti<m 
per  ioch. 

SncoemiTe 
eloBcation 
perlncb. 

Permanent 
set. 

Inch, 
0. 

Snocessiye 

permanent 

set. 

Bemarka. 

Total. 

Persqiutfe 
Inch. 

POMMff. 

51 

102 

153 

204 

255 

806 

357 

408 

456 

610 

561 

612 

668 

714 

766 

•816 

867 

91t 

969 

1,620 

1.071 

1,123 

1.173 

1,224 

1,275 

1,826 

1,877 

1,428 

1,479 

1,530 

1.581 

1,568 

PoundM. 

5,000 

10.000 

15.000 

20,000 

25.000 

80.000 

85^660 

40.000 

45^009 

50.000 

55.000 

60.000 

65.009 

70,000 

75.000 

80.000 

85,000 

90.000 

95,000 

100.000 

1<^.000 

110.000 

115.000 

120.000 

125.000 

130.000 

185^000 

140,000 

145.000 

150.000 

155^000 

155.690 

0. 

.00030 
.00047 
.00067 
.00080 
.00109 
.00127 
.00147 
.00172 
.00192 
.00207 
.00227 
.00246 
.00269 
.00288 
.00313 

.00365 
.00392 
.00416 
.00450 
.00477 
.00525 
.0^168 
.00596 
.00657 
.00705 
.00786 
.00880 
.01060 
.016 

Inch. 

0. 

.00030 
.00017 
.00020 
.00022 
.00020 
.00018 
.00020 
.00025 
.00020 
.00016 
.00020 
.00019 
.00028 
.00019 
.00025 
.00020 
.00032 
.00027 
.00024 
.00034  . 
.00027 
.00048 
.00043 
.00028 
.00061 
.00048 
.00080 
.00095 
.00200 
.0062 

Inch. 
0. 

Initial  load. 

Elantlolimit. 
Tenaile  strength. 

"*"• 

GeMTol  iummary, 

Itomitofltrfliigtli  per  aqoare  inch  of  original  section pounds..  155,600 

ElMtto  limit  per  saoare  inch  of  original  section do...  106,000 

Klongation  per  inch  after  rapture inch..      0.020 

BOA j^atlon  per  inch  under  strain  at  elastlo  limit do...    .00416 

Bednction  In  area  after  rupture^  per  centom  of  original  section 45.1 

Pioflitian  of  mptnxeb 1".4  inside  the  ganged  length 

Chazaeter  of  broken  BoxfiMe.^.., silky 
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Na  2607. 
Diameter,  'M012  x  'MOIO. 
Sectional  area,  .0102  square  iach. 
Gauged  length,  10''. 


AppUad  loads. 

EloDsatioD 
per  Tncb. 

Sncoeaaive 
elongatioii 
I>ermch. 

PermaneDt 

set. 

^uooesslye 

Mt. 

Total. 

P«srBqa»re 
inch. 

Pounds. 

51 

102 

153 

204 

265 

806 

857 

408 

469 

510 

561 

612 

663 

714 

765 

816 

867 

918 

969 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,326 

1,877 

1,428 

1.479 

1,630 

1,670 

Pounds. 

6,000 

10,000 

15,000 

20,000 

8^000 

30,000 

36,000 

40,000 

45,000 

50,000 

66,000 

00,000 

05.000 

70.000 

75^000 

80.000 

85.000 

90,000 

95.000 

100,000 

105,000 

110,000  . 

115,000 

180,000 

125,000 

130.000 

135,000 

140.000 

145,000 

150.000 

153,920 

Inch. 
0. 

.00024 
.00044 
.00064 
.00084 
.00104 
.00124 
.OOIU 
.00104 
.00184 
.00802 
.00220 
.00245 
.00270 
.00287 
.00305 
.00388 
.00367 
.00380 
.00419 
.00446 
.00488 
.00518 
.00505 
.00007 
.00008 
.00729 
.00828 
.00947 
.01212 

Inch. 
0. 

.00024 
.00080 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00080 
.00020 
.00018 
.00026 
.00026 
.00017 
.00018 
.00023 
.00029 
.00023 
.00039 
.00020 
.00038 
.00035 
.00047 
.00042 
.00055 
.00007 
.00094 
.00124 
.00205 

IwA. 
0. 

Inch. 
0. 

Initial  load. 

1 
Elastic  limit. 

ToDsilo  strength. 



-.-.. 



• 

Oeneral  summary.' 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  153,920 

Elastic  limit  per  square  inch  of  original  section do...  105,000 

Elongation  per incn  aftermptare inoh..      0.019 

Elongation  per  inch  nnder  strain  at  elasticlimit do...    .00445 

Rednotionln  area  after  mptore  per  centum,  of  original  section 45.1 

Position  of  rupture 3".8  inside  the  gauged  length 

Character  of  broken  surface silky 
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Coil  l^o.  2. 

Samples  which  had  been  coiled  bat  straightened  between  rolls  before 
testing. 

No.  2608. 

Dimensions,  ".1006  x  'M006.  ^ 
Sectional  area,  .0101  square  inch. 
Ganged  length,  10^'. 


Applied  loads. 

Elongation 
per  fnoh. 

Snocessive 
elongation 
per  mch. 

Permanent 
set. 

SoooesslTe 
set. 

Kemarks. 

Total. 

Pwaqiiare 
ineh. 

Potmdg, 

50 

101 

151 

202 

252 

303 

358 

404 

454 

506 

555 

606 

656 

707 

767 

808 

858 

909 

969 

1,010 

1,060 

1,111 

1^161 

1,2J2 

1,262 

1.818 

1,868 

1,414 

1.464 

1,515 

1.560 

Pounds. 

5,000 

10,000 

15^000 

20,000 

25.000 

30.000 

35.000 

40,000 

45,000 

50,000 

55.000 

60,000 

65.000 

70,000 

75.000 

80,000 

85,000 

90,000 

96,000 

100,000 

106.000 

110,000 

115,000 

120,000 

125,000 

130.000 

135.000 

140,000 

145,000 

150.000 

154.460 

Inch. 
0. 

.00036 
.00049 
.00060 
.00089 
.00111 
.00130 
.00)52 
.00172 
.00196 
.00213 
.00237 
.00263 
.00290 
.00306 
.00335 
.00363 
.00393 
.00424 
.00457 
.00496 
.00527 
.00571 
.00629 
.00681 
.00737 
.00821 
.00036 
.013 
.017 

Inch. 

0. 

.00026 
.00023 
.00020 
.00020 
.00022 
.00019 
4MK)22 
.00020 
.00023 
.00018 
.00024 
.00026 
.00027 
.00016 
.00029 
.00028 
.00030 
.00031 
.00033 
.00039 
.00031 
.00044 
.00058 
.00052 
.00056 
.00084 
.00115 
.00364 
.004 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000C5 

.00005 

.00013 

.00008 

1  ■■ " 

.00029 

.00016 

.00060 

.00031 

.00143 

.00083 

.00358 

.00210 

"  •  V""* 

General  summary. 

Tensile  strength  per  square  inch  of  original  section IMirnds..  154,460 

Xlaatielimit'persqaareinchoforiginarseotion do...  100,000 

"Mimgation  per  incn  after  rupture inoh..     0.025 

]Qoiigalton  per  inch  under  strain  at  etasticlhnit do...    .00457 

Kedoefekm  in  ana  after  rupture,  per  centum  of  original  section 45.5 

PorittaBofrnptare 1".4  inside  the  gauged  length 

ChaneterofbKokeoBiiiflMe .-TTr..-..  silky 
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No.  2609. 

Dimensions,  'M006  x  'M006. 
iSectional  area,  .0101  square  inch. 
Gauged  length,  10"^ 


AjipUed  loads. 

^i^ss;."^ 

Sncoesaiye 
elongation 
per  inch. 

Permanent 
net. 

SttCceMiye 

Bemarks. 

TotaL 

Pnrsqaare 
ineb. 

Potmdff. 

50 

101 

151 

202 

252 

808 

356 

404 

454 

505 

655 

606 

656 

707 

757 

808 

858 

909 

950 

1,010 

1.060 

1,111 

1.161 

1,212 

1,262 

1,313 

1,363 

1,414 

1,464 

1,615 

1,665 

JPoundt, 

5^000 

10,000 

16,000 

20,000 

26,000 

80,000 

86,000 

40^000 

45,000 

60,000 

55,000 

60.000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,050 

95.000 

100,000 

105,000 

110,000 

115.000 

120,000 

125,000 

130,000 

]35»000 

140,000 

145,000 

150,000 

156,000 

Inch, 
0. 

.00040 
.00065 
.00089 
.00106 
.00128 
.00146 
.00165 
.00185 
.00207 
.00225 
.00247 
.00272 
.00292 
.00820 
.00342 
.00865 
.00890 
.00418 
.00454 
.00478 
.00512 
.00552 
.00508 
.00645 
.00700 
.00760 
.00860 
.00960 
.01132 
.020 

Inch, 
0. 

.00040 
.00025 
.00024 
.00016 
.00018 
.00022 
.00020 
.00020 
.00022 
.00018 
.00022 
.00025 
.00020 
.00028 
.00022 
.00023 
.00025 
.00028 
.00036 
.00024 
.00034 
.00040 
.00046 
.00047 
.00056 
.00060 
.00100 
.00100 
.00172 
.00868 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elaatlo  limit 
TensOaatiength. 

' 

General  aummary. 

Tensile  Btrenfcth  per  sqaare  inch  of  original  section poands..  156.000 

SlaaticlimltpersanareinchoforiginaTseotion do...  105,000 

Elongation  per  inon  after  rapture inch..      0.014 

Elongation  per  inch  nnder  strain  at  eiasticlimit do...    .00478 

Bednction  in  area  after  mpture,  i>er  oentnm  of  original  section 47. 5 

Position  of  mptnre ".06  ontside  the  ganged  length 

Character  of  broken  sorfikoe slUy 


TESTS   OF   lEONy    STEEL,    AND  OTHER  MATERIALS. 

No.  2610. 

Dimensions,  ".1006  x  ".1006. 
Sectional  area,  .0101  square  inch. 
(Ranged  length,  10^^ 
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Applied  loads. 

per  Inch. 

SaooeMive 

PermAnent 

Mt. 

8aooeMlT« 

Bemark*. 

ToUL 

PerMUkre 
Indi. 

Pounds, 

50 

101 

151 

202 

268 

303 

358 

404 

464 

566 

666 

000 

066 

787 

757 

808 

868 

888 

860 

1,010 

1,000 

1,111 

1,161 

1,212 

1.20 

1,818 

1.368 

1.414 

1,404 

1,616 

1.660 

Pimndi. 
6,000 

10,000 

16,000 

20.000 

25^000 

30,000 

85^000 

40,000 

46,000 

50.000 

55,000 

00,000 

65,000 

70,000 

76,000 

80,000 

86,000 

80.000 

86^000 

100,000 

106.000 

110,000 

115,000 

120,000 

126,000 

180.000 

186,000 

140,000 

145,000 

160.000 

153,470 

Inch. 

.0 

.00082 

!00078 

!  00117 
.00136 
.00100 
.00177 
.00106 
.00218 
.00838 
.00270 
.00284 
.00820 
.00340 
.00300 
.00380 
.00411 

l0O«86 
.00620 
.00568 
.00000 
.00650 
.00710 
.00800 
00000 
.01060 
.015 

.0 

.00038 
.00020 
.00026 
.00018 
.00021 
.00018 
.08085 
.00017 
.00021 
.00028 
.00020 
.00082 
.00024 
.00020 
.00020 

'.00030 
.00021 
.00087 
.00037 
.00036 
.00088 
.00042 
.00060 

iooooo 

.00100 
.00150 
.00450 

Inch. 
.0 

IndL 
•  0 

Initial  iMid. 

BlaatteUmlt. 
TeoBUestrangtli. 

.A 

^ 



General  eummary 

TcMfleafcreogth  per  iqiiare  inch  of  original  aeotUm ponndfl..  15a;470 

BlMtie  limit  per  Moare  inch  of  original  aeotion  do...    06^000 

BtongatlOB  perinea  after  mptare inoh..     0.022 

EtoBgatioH  per  ineh  nnder  strain  at  elaatic  limit do...    .00411 

Bsdnetifln  in  area  after  mptoie,  peroentnm  of  origlBal  eeetlon 88.6 

Position  of  mptore '^JOiniidetlie  ganged  lenfrth 

CharMter  of  broken  corfkoe - silky 


172  tests  of  iron,  steel,  and  otheb  materials. 

•  Coil  Ko.  1.    Oalyanizbd. 
Wires  straightened  between  rolls  before  testing. 

No.  2611. 

Dimensions,  ".1010  x  ".1010. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  10". 


AppUed  loads. 

Elonf^ation 
per  inch. 

Sucoesaive 
olouKatioii 
IMjr  inch. 

PermaneQi 

B«t. 

SaoooMlve 

Kemarka. 

Total. 

Per  square 
inch. 

Poundt. 

51 

102 

153 

204 

255 

306 

357 

408 

459 

510 

561 

612 

603 

714 

765 

816 

867 

918 

969 

1.026 

1,071 

1,122 

1.173 

1,224 

1,275 

1,826 

1,877 

M28 

1 479 

1,530 

1.644 

Pound*. 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
85.000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70.000 
75,000 
80,000 
85,000 
90,000 
95.000 
100,000 
lOdyOOO 
U0,000 
115.000 
120  000 
12Ss000 
180.000 
135,000 
140.000 
145,000 
150.000 
151,870 

Inch, 
0. 

.00035 
.00058 
.00071 
.00092 
.00110 

.oJlao 

.00460 
.00169 
.00186 
.00200 

.ooaee 

.00246 
.00274 
.00295 

.00349 

.00376 

.00408 

.00443 

,00495 

.00540 

.00611 

.00722 

.00890 

.01123 

.014 

.022 

.027 

.041 

Inch. 
a 

.00035 

.00018 

.00018 

.00021 

.00018 

.00020 

.00020 

.00019 

.00017 

.00020 

.00020 

.00020 

.00028 

. 00021 

.00025 

.00029 

.00027 

.00032 

.0003S 

.00052 

.00045 

.00071 

.00111 

.00168 

.00233 

.00277 

.008 

.005 

.014 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Blastio  limit 
Tenaile  ttrongtb. 



0. 

0. 

.A 

.00032 

.00082 

.00068 

.00036 

.00260 

.00192 

1 

General  eummar*/. 

Tenaile  atransth per  square  inob  of  original  section pounds..  151,870 

Elastfe  limit  per  sooare  inch  of  orlginu  section do...    90,000 

Elongation  per  incn  after  rupture inch  .     0.035 

Elongation  perinch  under  strain  at  elastic  limit do...    .00376 

Bednotion  in  area  after  rupture,  per  centum  of  original  aeetion 85w3 

Position  of  rupture 2".  8  outside  the  ganged  length 

.^ T  of  broken  anrlkoe silky 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2612. 


173 


Dimensioiis,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  10^^ 


Applied  loads. 


!•»-■  ^'iX" 


Elongation 
per  inch. 


Suocessiye 
elongation 
per  inch. 


Permanent 


SnooeseiTe 

pennanent 

set. 


Bemarks. 


PoiHMb. 
51 
102 
153 

ao4 

255 

S06 

857 

408 

450 

610 

601 

012 

003 

714 

705 

810 

807 

018 

000 

1.020 

1.071. 

1,122 

1,173 

1,224 

1,275 

1,320 

1.377 

1.428 

1,470 

1,518 


JRnnMb. 

5,000 

10,000. 

15,000 

20,000 

25,000 

80,000 

35.000 

40,000 

45.000 

50,000 

55.000 

00,000 

05,000 

70,000 

75,000 

80.000 

85.000 

00.000 

06.000 

100.000 

105,000 

110,000 

115,000 

120,000. 

125,000 

180.000 

136.000 

140,000 

146,000 

148,820 


Inch. 
0. 

.00025 
.00048 


.00081 
.00105 
.00118 
.00144 
.00100 
.00177 
.00100 
.00320 
.00237 
.00082 


.00308 

.00340 

.00370 

.00405 

.00442 

.00407 

.00507 

.00006 

.00825 

.01080 

.01480 

.020 

.025 

.030 


Inch. 

a 

.00025 
.00023 
.00010 
.00017 
.00024 
.00018 
.00028 
.00010 
.00017 
.00010 
.00024 
.00017 
.00025 
.00024 
.00022 
.00082 
.00038 
.00020 
.00037 
.00065 


Inch. 
0. 


Inch, 
0. 


Initial  load. 


BlasUo  limit. 


.00008 
.00180 
.00256 
.00400 


.005 
.014 


Tensile  strength. 


Tensile  strengtk  per  sqnare  inoh  of  original  seotlon poands..  148,820 

flastio  limit  per  Miiare  inoh  of  original  seoMon L do...    80,000 

Elongation  per  inch  after  roptore ^...inoh..      0.058 

SImigation  per  Inch  under  strain  at  elastic  limit do...    .00308 

Redactioii  in  area  after  mptore,  per  centum  of  original  section 42.2 

Position  of  rapture 2".7  inside  the  gauged  length 

Cbaracter  of  broken  BuiliMe silky 


174  TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  2613. 

Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  lO''. 


Applied  loads. 

Elonffatioii 
per  inch. 

SacoeaaiTe 
permoh. 

Penoaneat 

aet. 

SaooeMire 
aet 

Bemarka. 

Total. 

'•W*" 

Pofmd9. 
61 
102 
158 
204 
255 
806 
367 
408 
450 
610 
661 
612 
663 
714 
765 

867 
018 
069 
1,020 
1,071 
1,122 
1,173 
1.224 
1,275 
1,826 
1,377 
1,428 
1,479 
1,630 
1,662 

Poundt. 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

56,000 

60.000 

66,000 

70,000 

75,000 

80,000 

.86.000 

00,000 

95,000 

100,000 

105,000 

110,000 

116,000 

120,000 

125,000 

130,000 

135,000 

140.000 

146,000 

150,000 

168,140 

Inch. 
0. 

.00026 
.OOOU 
.00060 
.00084 
.00102 
.00122 
.00146 
.00160 
.00182 
.00201 
.00222 
.00242 
.00268 
.00292 
.00814 
.00342 
.00371 
.00406 
.00450 
.00403 
.00555 
.00630 
.00760 
.00040 
.01225 
.01626 
.024 
.020 
.044 

Inch. 
0. 

.00020 
.00018 
.00022 
.00018 
.00018 
.00020 
.00023 
.00015 
.00022 
.00019 
.00021 
.00020 
.00026 
.00024 
.00022 
.00028 
.00029 
.00035 
.00044 
.00043 
.00062 
.00075 
.00130 
.00180 
.00286 
.00400 
.00776 
.005 
.016 

Inch. 
0. 

Inch. 
0. 

Initial  load.- 

ElaaticUmit. 

• 



General  eummarff, 

TenaQe  strength  iN»r  square  inch  of  original  aeotion pounds..  158,140 

Blaatio  limit  per  square  inch  of  original  seotion do...    90.000 

Elongation  per  inoh  after  rupture inch..      0.049 

Elongation  per  inch  under  strain  at elastio  limit do...    .00371 

BeduoUon  in  area  after  mptara,  per  oentnm  of  original  aeotion 42.2 

Position  of  Tuptnre ".60inaide  the  ganged 

Chancter  of  broken  aorflaoe 


TESTS   OF  IBON,    STEEL,    AND   OTHER   MATERIALS. 

THIRD  LOT: 

'MO  SaUABE  TDTHED  STEEL  WIKE. 

No.  2779. 

OoiL  Ko.  1.    Weight,  28J  Pounds. 

Specimen  from  oatside  end  of  coil. 

Sectional  area,  'MOID  x  'M006=:.0101  square  inch. 

Ganged  length,  10''. 

Inside  end  measures,  ^'.1002  x  ".1002. 
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AppUed  loads. 

perlnoh. 

Saoceesive 
elongfttion 
per  inch. 

Permanent 
Bet. 

Saoceulve 

permanent 

set 

Remarks. 

ToUL 

PeTsqasre 

rotmda, 
51 
101 
152 

ao2 

263 

303 

364 

404 

455 

505 

656 

606 

657 

707 

758 

808 

859 

909 

960 

1,010 

1,061 

1,111 

1,162 

1,414 
1,465 
1,515 
1,566 
1,616 
1,667 
1.717 
11768 
1,818 
1,871 

Poundt. 

5,000 

10,000 

15,000 

20,000 

25,000 

3a  000 

35^000 

40,000 

45.000 

60,000 

55,000 

60,000 

65,000 

70,000 

76,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110.000 

116^000 

190,000 

125^000 

130,000 

135,000 

140.000 

145,000 

150,000 

155,000 

160,000 

165^000 

170,000 

175,000 

180,000 

185^250 

Ineh. 
0. 

.00028 
.00053 
.00073 
.00088 
.00108 
.00125 
.00148 
.00163 
.00178 
.00196 
.00217 
.00283 
.00253 
.00967 
.00284 
.00304 
.00892 
.00386 
.00362 
.00875 
.00893 
.00409 
.00425 
.00445 
.00465 
.00480 
.00497 
.00527 

00540 
; 00560 

00582 
!  00014 
.00665 
.01116 
.01985 

Ineh, 
0. 

.00028 
.00026 
.00020 
.00015 
.00020 
.00017 
.00023 
.00015 
'    .00015 
.00018 
.00021 
.00016 
.00020 
.00014 
.00017 
.00020 
.00018 
.00014 
.00016 
.00028 
.00018 
.00016 
.00016 
.00020 
.00020 
.00015 
.00017 
.00030 
.00013 
.00020 
.00022 
.00032 
.00051 
00450 
'.00870 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 

Elaaticlimit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orloinal  section pounds..  186,250 

Slaatie  limit  per  eqnaie  ineh  of  originarseotion do...  160.000 

Xkmgatiim  per  inch  under  stnin  as  elaatlo  Umit inch..  0.00582 

SednoHon  in  aiea  after  mptoze,  perventom  of  original  section , 56.5 

Cfaaraetsor  of  broken  Mirfisoe ^ , flneailky 


178  TESTS   OF  UON,  STEEL,  AND   OTHER  MATERIALS. 

No,  2782. 

Coil  No.  4.    Weight,  71J  Pounds. 

Sample  takeu  100  feet  from  outside  end. 
Sectional  area,  'MOlO  x  'M003  =.0101  square  iuch. 
luside  end  measures  ''.0995  x  'MOOl. 
Gauged  length,  lO''. 


pertnoh. 

SuooeMire 
elonff»tlon 
perlnob. 

Pennaiiaiit 

set. 

Saooeasire 

permanent 

set. 

Bem»rkB. 

Totftl. 

Per  BquAre 

PoiMdt. 
51 
1.010 
1,061 
1,111 
1,162 
1.212 
1,268 
1.818 
1,864 
1,414 
1,466 
1.615 
1.566 
1.616 
1.667 
1.717 
1.768 
1.818 
1.860 
1.010 
1,070 
2.010 
2.071 
2.121 
2,146 

Ptmndt. 
5.000 
100.000 
105,000 
110,000 
115,000 
120.000 
125.000 
130,000 
185,000 
140,000 
146.000 
150,000 
165,000 
160.000 
165,000 
170,000 
175,000 
180,000 
186,000 
100,000 
105,000 
200.000 
205,000 
210,000 
212,480 

Inch. 

0. 

.00368 
.00370 
.00300 
.00410 
.00428 

.'00467 
.00480 
.00500 
.00520 
.00538 
.00656 
.00572 
.00504 
.00618 
.00632 
.00654 
.00678 
.00700 
.00728 
.00708 
.01840 
.022 

Inch, 
0. 

.00858 
.00017 
.00020 
.00020 
.00018 
.00016 
.00028 
.00018 
.00020 
.00020 
.00018 
.00018 
.00016 
.00022 
.00024 
.00014 

!00024 
.00022 
.00028 
.00070 
.00542 
.0068 

Inch, 
0. 

Inch, 
0. 

InitUdload. 

ElAstioUnit 
TensUe  strength. 

• 

Gefurtd  summtiry. 

Tensile  strength  per  squMe  inch  of  oilg;inal  section pounds..  212,480 

ElMtio  limit  per  sqnare  inch  of  origins!  section do...  100^000 

Xlongation  per  inch  after  ruptare inch..      0.014 

Elongation  per  inch  under  strain  at  elastic  limit %. do...    .00700 

Beduotion  in  area  after  ruptare,  per  centum  of  original  section 44.0 

Position  of  rupture 1".20  outside  ganged  seotioa 

Ouffsoter  of  broken  surface ^ ^ ^ flnesUkT' 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  179 

No.  2783. 

Coil  No.  6.    Wbiqht,  25  Pounds. 

Inside  end  of  coiL 

Sectional  area,  'M020  x  'M006  =.0102  square  inch. 
Ganged  leng^th,  10^'. 
Ontside  end  measures  'MOOO  x  ".1000. 

Wraps  or  coils  with  difficulty  over  arbor  of  same  diameter  as  its 
diagonal. 


Aiipli^lMiaa. 

Sloagstion 
perinoh. 

SaooMsire 
elongfttioD 
^perinoh. 

Permanent 

set. 

SacoesftiTe 

permanent 

set. 

Bemar1». 

TotaL 

PwMiura 
inch. 

Poimdff. 
61 
1.020 
1,590 
1,681 
1,088 
1,088 
1,73A 
1,786 
1,880 
1.887 
1,888 
1.989 
a.  039 

Pound*. 
9.000 
100,000 
160,000 
166,000 
100,000 
105^000 
170.000 
176,000 
180.000- 
186,000 
190,000 
195,000 
198^980 

Iwih, 
0. 

.00360 
.00545 
'.00500 
.00588 
.00003 

.oooeo 

.00662 
.00682 
.00780 
.00922 
.018 

0. 

.00360 
.00189 
.00015 
.00028 
.00020 
.00025 
.00024 
00030 
.00048 
.00102 
.00878 

Inch. 
0. 

Inch. 
0. 

IniUalloiid. 

Blastlo  limit. 
TenaUe  Btcength. 

Teadle  strength  per  eqnare  inch  of  original  section ,... pounds..  198.920 

KlMtle  limit  per  sanaxe  inch  of  originM  section do...  175,000 

Idonxation  per  inen  after  mptore inch..     0.008 

£lottgatSoD  per  inch  under  strain  at  elastic  limit do...    .00062 

Badnetfon  in  area  after  rupture,  per  oentum  of  original  section 8&6 

Position  of  rupture ? ty.O  inside  ganged  seetioa 

GhaiaolCTaftffokeiianz£w« • flnesUkj 


180  TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

ITo.  2784. 
OoiL  No.  6.    Weight,  29J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^M003  x  ^'.0997  =  .0100  square  inch. 

Outside  end  measures  same  as  inside. 

Gauged  length,  10'^ 


Elongation 

SaocMfliiTe 
elongation 
per  Inch. 

Permanent 

sell, 

Sncceesive 
set. 

RemarkB. 

Total. 

Per  sqoaro 

Pound$. 
50 
600 
1,000 
i;600 
1.650 
1,000 
1,050 
1,700 
1,760 
1.800 
1.850 
1,000 
1.020 

Pmmdt. 
6,0Q0 
60^000 
100.000 
180.000 
155.000 
100,000 
165.000 
170.000 
175,000 
180,000 
186^000 
190,000 
182,000 

Ineh. 
0. 

.00101 
.00873 

.*00682 

.00600 

.00618 

,00644 

.00675 

.00815 

.011 

.024 

.083 

0. 

.00101 
.00182 
.00186 
.00028 
.00017 
.00010 
.00026 
.00031 
.00140 
.00286 
.013 
.000 

Ineh. 
0. 

Inch, 
0. 

Initialload. 

ElasUo  limit. 
TensUe  strength. 

Chneral  9umfnary, 

Tensile  strength  per  square  inch  of  original  section ponnds..  102;  OOO 

Elastic  limit  per  square  inch  of  original  section do...  170.000 

Elongation  per  incn  after  mptore ....inch..     0.020 

Elongation  per  inch  under  strain  at  elastic  limit .......do...    .00044 

Redaction  in  area  after  rapture,  per  oentnm  of  original  section 8.0 

Position  of  rupture 9".8  outside  ganged  section ;  oV 

Ghaiaoter  of  broken  surfkoe ,.... 


TESTS  OF  IRON,   STEEL,   AKD  OTHEB  KATEBIALS. 

No..  2786. 

Con-  No.  7.    Weight,  47f  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  'M0]3  x  'M004  =  .0105  sqnare  inch. 

Inside  end  measores  ^'.0997  x  '^0994. 

Ganged  length,  10"'. 
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Elonntion 
per  inch. 

Saccenive 
elongattoo 

Permanent 

aet 

Snooeaaive 
permanent 

aet 

Bemarka. 

TotaL 

Per  square 
ioch. 

JVvndt. 
62 

825 
1.060 
1,575 
1,927 
1,680 
1,732 
1,785 
]l837 
1.800 
1,942 
1.995 
9,047 
9.100 
2.152 
2.905 
2.2OT 

Ptntnd*. 
5,000 
50,000 
100,000 
160.000 
156,000 
160,000 
166.000 
170.000 
176.000 
180,000 
185.000 
190.000 
195,000 
900,000 
20^000 
210.000 
215,000 

Ineh, 
0. 

.00182 
.00370 
.00560 
.00678 
.00600 
.00615 
.00640 
.00660 
.00682 
.00708 
.00733 
.00782 
.00030 
.012 
.017 
.021 

Ifteh. 

0. 

.00182 
.00188 
.  .00190 
.00018 
.00029 
.00015 
.00025 
.00020 
.00022 
.00021 
.00030 
.00040 
.00148 
.00270 
.005 
.004 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Blaatio  limit. 
Tenaile  strength. 

General  summary, 

Tcoaila  atrangth  per  square  Inch  of  original  seoti^i .pounds..  215,000 

TTHaliff  limit  per  square  inch  of  original  section do...  185.000 

Xlosigatlon  per  Inon  alter  rupture ineh..     0.015 

SloagatieB  per  inch  under  strain  at  elastio  limit do...    .00703 

Boductioo  In  area  after  rupture^  per  centum  of  original  aeetion 41.0 

PiMdtioti  of  Tuptnre 12^' ontaide  gauged  section 

Cbaneierof  Inokensurlkee flneslllKy 


172  tests  of  iron,  steel,  and  otheb  materials. 

•  Coil  No.  1.    Galvanized. 
Wires  straightened  between  rolls  before  testing. 

No.  2611. 

Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  10^'. 


Applied  loadfl. 

Elongation 
per  incli. 

Suooeaaive 
olon  lotion 
per  inch. 

Permanent 

fiet. 

Saeeetsive 

permanent 

set. 

ToUL 

Per  square 
inch. 

Pwinds. 
51 
102 
153 
204 
265 
806 
357 
408 
450 
510 
561 
612 
603 
714 
765 
816 
867 
918 
969 
1,020 
1,071 

\,m 

1,173 
1^224 
1,275 
1,826 
1^877 
1,428 
1,479 
1,630 
1^544 

Pound: 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40.000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
05.000 

100,000 

105y000 

110,000 
115,000 
120  000 
125^000 
130,000 
135.000 
140,000 
146,000 
150,000 
151,370 

Inch, 

0. 

.00035 
.00053 
.00071 
.00002 
.00110 
.0Jl30 
.00450 
.00169 
.00180 
.00200 

.ooaoo 

.00246 

.  00274 

.00205 

.00320 

.00349 

.00376 

.00408 

.00443 

,00406 

.00540 

.00611 

.00722 

.00880 

.01123 

.014 

.022 

.027 

.041 

InOi, 

0. 

.00035 
.00018 
.00018 
.00021 
.00018 
.00020 
.00020 
.00019 
.00017 
.00020 
.00020 
.00020 
.00028 
.00021 
.00025 
.00029 
.00027 
.00032 
.00032 
.00052 
.00045 
.00071 
.00111 
.00168 
.00233 
.00277 
.008 
.005 
.014 

Inch, 
0. 

Inch, 
0. 

InitUlloMl. 

SlaaUoUmit. 
Tensile  strength. 

0. 

0. 

■ 

• 

.00032 

.00082 

.00068 

.00086 

.00260 

.00192 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  151,370 

Elastic  limit  per  sqoare  inch  of  original  section do...    90,000 

Elongation  per  incn  after  rupture inch  .      0.035 

Elongation  perinch  under  strain  at  elastic  limit do...    .00376 

Bfeduetion  in  area  after  rupture,  per  centum  of  original  section 35w3 

Position  of  ruptnie 2^'.  8  outside  the  ganged  length 

Ohanoter  of  broken  surflMM silky 


TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  2612. 

Dimensions,  'MOlO  x  'MOIO. 
Sectional  area,  .0102  sqnare  inch. 
Ganged  length,  10^^ 
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Applied  loads. 

1 

Elongatton 
per  inch. 

SaooessiTe 
eloii{(atioii 
per  inch. 

Permanent 

set. 

SaooessiTe 

Bemarks. 

ToUL 

Per  square 

Pounds. 

51 

102 

153 

204 

256 

806 

867 

408 

450 

610 

661 

612 

663 

714 

706 

810 

807 

918 

969 

1,020 

1,071. 

1,122 

1^178 

1,224 

1,276 

i;826 

1,877 

1,428 

1,479 

1,618 

PbUffMit. 

5,000 

10,000 

15^000 

20,000 

26.000 

30,000 

85.000 

40.000 

45.000 

50,000 

56.000 

60,000 

65.000 

70,000 

75,000 

80.000 

85,000 

00,000 

95.000 

100,000 

10^000 

110. 000 

115,000 

120,000. 

125,000 

130.000 

136,000 

140,000 

146,000 

148.820 

Inch. 
0. 

.00026 
.00048 

.00081 
.00105 
.00118 
.00144 
.00160 
.00177 
.00190 
.00220 
.00237 
.00262 

.00308 

.00340 

.0<J376 

.00406 

.00442 

.00407 

.00807 

.00606 

.00825 

.01080 

.01480 

.020 

.025 

.039 

Inch. 
0. 

.00025 
.00028 
.00016 
.00017 
.00024 
.00018 
.00026 
.00016 
.00017 
.00019 
.00024 
.00017 
.00026 
.00024 
.00022 
.00082 
.00036 
.00029 
.00037 
.00065 
.00070 
.00008 
.00160 
.00256 
.00400 
.00520 
.005 
.014 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  148,820 

Blastio  limit  per  sqnare  Inch  of  original  secMon '. do...    80.000 

Klongation  per  incn  after  raptnre .....inch..      0.058 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00308 

Redoction  in  area  after  mptore,  per  centamof  original  section 42.2 

Position  of  rap  tare 2".7  inside  the  ganged  length 

Character  of  Broken  snrftoe ailky 


174  TESTS   OF   IBON,    STEEL,    AND   OTUEB   MATERIALS. 

No.  2613. 

Dimensions,  ".1010  x  'MOIO. 
Sectional  area,  .0102  square  inch. 
Ganged  length,  10". 


Applied  IomU. 

Elonxatioii 
perlnoh. 

SaooeniTe 

Pennajient 
set. 

SuooemiTe 

set 

Bemarks. 

Total. 

PerMoaro 

Pounds. 
61 
102 
153 
204 
265 
800 
8C7 
408 
450 
510 
501 
012 
003 
714 
705 

25 
807 

016 

009 

1,020 

1,071 

1,122 

1,173 

1,224 

1,275 

1,320 

1^877 

1428 

1.479 

1,530 

1,562 

Pounds. 

6^000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45^000 

50,000 

56,000 

00,000 

05,000 

70.000 

75,000 

80,000 

.86.000 

00.000 

95^000 

100,000 

105.000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145.000 

150,000 

168.140 

Inch. 
0. 

[00044 

.0000>) 

.00064 

.00102 

.00122 

.00146 

.00100 

.00182 

.00201 

.00222 

.00242 

.00208 

.00292 

.00814 

.00342 

.00371 

.00400 

.00450 

.00403 

.00555 

.00030 

.00700 

.00940 

.01285 

.01026 

.024 

.029 

.044 

Jneh. 
0. 

.00020 
.00018 
.00022 
.00018 
.00018 
.00020 
.00023 
.00015 
.00022 
.00019 
.00021 
.00020 
.00026 
.00024 
.00022 
.00028 
.00029 
.00035 
.00044 
.00043 
.00002 
.00076 
.00180 
.00180 
.00286 
.00400 
.00776 
.005 
.016 

Inch. 

0. 

Jneh. 
0. 

Initial  load.- 

EbMtio  limit 

« 

Teiwaeatrengtii. 

General  tummarif, 

TenaQe  strengtli  per  square  inoh  of  original  aeotion pounds..  158,140 

Elastio  limit  per  square  inch  of  original  seotion do...    90.000 

Elongation  per  inoli  after  rupture .inob..      0.019 

Elongation  per  inob  under  strain  at  elastio  limit do...    .00371 

Beduotion  in  area  after  rupture,  per  oentum  of  original  aeotlon 42.2 

Position  of  rupture ".OOinslde  the  ganged  length 

Chai^ter  of  broken  sorfiMo • ailkj 


TESTS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 
TRIED  LOT; 

'MO  SaUABE  TimrED  STEEL  WIRE. 

No.  2779. 

Coil  Ko,  1.    Weight,  28J  Pounds. 

Specimen  from  oatside  end  of  coil. 

Sectional  area,  'MOlO  x  'M006=:.0101  square  inch. 

Ganged  length,  10^^ 

Inside  end  measures,  'M002  x  'M002. 
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AppUedlfMda. 

XloBSfttion 
perinelL 

elongation 
per  inch. 

Permanent 
aet. 

SaocewilTe 
set. 

Bemarks. 

ToUi. 

Peraqnaie 
inch. 

51 
101 
152 
302 
253 
303 
364 
404 
455 
505 
556 
606 
667 
707 
758 
808 
858 
808 
860 
1.010 
1,061 

i,m 

1.162 
5212 
1,368 
1,313 
1.864 
1.414 
1,465 
1,515 
1,666 
1,616 
1,067 
1,717 
1^768 
1,818 
1,871 

Pwindt. 

5,000 

10,000 

15,000 

20,000 

25.000 

30.000 

35,000 

40.000 

45,000 

50,000 

56,000 

60,000 

65,000 

70,000 

76,000 

80.000 

85,000 

80,000 

06,000 

100,000 

105,000 

110,000 

116^000 

120,000 

125,000 

180,000 

135,000 

140.000 

145.000 

160,000 

156,000 

160,000 

165^000 

170,000 

175,000 

18(^000 

185,350 

Inch. 
0. 

.00028 
.00053 
.00073 
.00088 
.00108 
.00125 
.00148 
.00163 
.00178 
.00106 
.00217 
.00283 
.00253 
.00367 
.00284 
.00304 
.00882 
.00386 
.00362 
.00376 
.00883 
.00408 
.00425 
.00445 
.00465 
.00480 
.00487 
.00527 
.00540 
.00560 
.00582 
.00614 
.00005 
.01116 
.01885 

Inch, 
0. 

.00028 
.00025 
.00020 
.00015 
.00020 
.00017 
.00023 
.00015 
.00015 
.00018 
.00021 
.00016 
.00020 
.00014 
.00017 
.00020 
.00018 
.00014 
.00016 
.00028 
.00018 
.00016 
.00016 
.00020 
.00020 
.00015 
.00017 
.00030 
.00013 
.00020 
.00022 
.00032 
.00061 
.00450 
.00870 

Inch, 
0. 

Inch, 

a 

Initialload. 

Elaeticliniit. 
Tensile  strength. 



Creneral  summary. 

Tensile  strength  per  square  Ineh  of  original  secUon pounds..  185,250 

Elastio  limit  per  square  ineh  of  originarseotion do...  160.000 

SUmgation  per  incn  under  strain  at  elaetio  limit inch.    0.00582 

Bednetioalnaieaaltsrmptoze,  per  ventnm  of  original  aeotion 56.6 

Clmacterof  teokenrarfisoe.— ..A ^ flneailky 


176  TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2780. 

Coil  No.  2.    Weight,  37  Pounds. 

Specimen  from  inside  end  of  coil. 

Sectional  area,  'MOOO  x  'M006  =  .0100  square  inch. 

Outside  end  measures  '^0994x".0996. 

Gauged  length,  10". 


AppUed  loads. 

Elongation 
per  inch. 

Soccesaire 
eloDcation 
IMF  moh. 

Ponnanent 
sot. 

Snoceaeive 

permanent 

aet. 

Remarks. 

Total. 

Peraqaare 
inch. 

Pomnds. 

60 

100 

150 

aoo 

250 

800 

350 

400 

450 

500 

560 

600 

650 

700 

750 

800 

850 

900 

050 

1.000 

1,050 

1,100 

1150 

1,200 

1,250 

1,300 

1.350 

1.400 

1.460 

1,500 

1,550 

1,600 

1,650 

1.700 

1,750 

1,800 

Pounds. 

6.000 

10,000 

15,000 

20,000 

26,000 

80,000 

36,000 

40.000 

45,000 

50,000 

66,000 

60.000 

65,000 

70,000 

76,006 

80.000 

85,000 

90.000 

05,000 

100,000 

105,000 

110,000 

116,000 

120,000 

125,000 

130,000 

135,000 

140.000 

145,000 

150.000 

155. 000 

160.000 

165,000 

170, 000 

175,000 

180.000 

Inch. 
0. 

.00022 
.00030 
.00057 
.00077 
.00097 
.00113 
.00132 
.00150 
.00165 
.00185 
.00203 
.00223 
.00240 
.00260 
.00278 
.00295 
.00317 
.00331 
.00351 
.00368 
.00388 
.00412 
.00429 
.00447 
.00467 
.00487 
.00510 
.00533 
.00560 
.00604 
.00645 
.00766 
. 01070 
.01500 
.022 

Jneh, 
0. 

.00022 
.00017 
.00018 
00020 
.00020 
.00016 
.00019 
.00018 
.00016 
.00020 
.00018 
.00020 
.00017 
.00020 
.00018 
.00017 
.00022 
.00014   . 
.00020 
.00017 
.00020 
.00024 
.00017 
.00018 
.00020 
.00020 
.00023 
.00023 
.00027 
.00U34 
.00051 
.  00120 
.00305 
.00520 
.0061 

Inch. 
0. 

InefL 
0. 

Initial  load. 

t 

ElaaUo  limit 
Tenailo  strength. 









General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  180,000 

Elastic  limit  per  aonare  inch  of  original  section do  ..  145,000 

Elongation  per  inch  after  rapture inch..      0.013 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00533 

Redaction  in  area  after  mptore,  per  oeutam  of  original  seoUon 36.0 

PosiUonofniptare 1".4  oatside  gauged  length 

Character  of  broken  aorfisoe flne^ky 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2781. 

OoiL  No.  3.    Weight,  31  Pounds. 

Outside  end  of  coil. 

Sectional  area,  ".1003  x  ".1004=.0100  square  inch. 

Inside  end  measures  '^0996  x  ".0999. 

Gauged  length,  10". 
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Applied  loAds. 

EloDjzation 
per  moh. 

Sncoossive 
elongation 
per  Inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 
50 
1,000 
1.050 
1,100 
1J50 
1,200 
1  250 

Pounds. 
5,000 
100,000 
105,000 
110,000 
115,000 
120.000 
125,000 
130,000 
135,000 
140,000 
146,000 
150,000 
156,000 
160,000 
165,000 
170.000 
175,000 
170,800 

Inch. 
0. 

.00370 
.00388 
.00408 
.00430 
.00450 
.00468 
.00494 
.00508 
.00627 
.00547 
.00577 
.00509 
.00622 
.00662 
.00606 
.00806 

Inch. 
0. 

.00370 
.00018 
.00020 
.00022 
.00020 
.00018 
.00036 
.00014 
.00019 
.00020 

IneK. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
TensUe  strength. 



'       1  300 

1  360 

1,400 
1,450 
1,500 
1,550 
1,600 
1.650 
1.700 
1,750 
1.798 



.00030 
.00022 
.0003.) 
.00080 
.00016 
.00107 

General  summary. 

Tensile  strength  per  square  iooh  of  original  section pounds..  179,800 

£tasticlimiti>erBqaare  inch  of  original  section do...  160,000 

Elongation  per  inCn  after  rapture inch..      0.014 

Elongation  per  ioch  under  strain  at  elastic  limit do...    .00622 

Beduction  in  area  after  rapture,  per  centum  of  original  section 33.0 

Position  of  rapture S'' outside  gauged  section 

Character  of  broken  surface « fine  silky 

H.  Ex.  14 12 


188  TESTS   OP   IRON,  STEEL,  AND*  OTHBK   MATERIALS. 

No.  2792. 

OoiL  No.  13.    Weight,  69  Pounds. 

Taken  100  feet  from  oatside  end  of  coil. 
Sectional  area,  'M021  x  'M006==.0102  square  inch. 
Inside  end  measnres  'MOOO  x  'M006. 
Ganged  length,  10"^ 


1?1/»n<ya^<<vn 

Snccesaive 
per  Inoh. 

Permanent 
set. 

SaoceseiTe 

Remarks. 

Total. 

PerMuare 
met. 

per  Inch. 

PouwU. 
51 
510 
1,020 
1^630 
1^581 
1.632 
1,688 
1,734 
1.785 
1.836 
i;887 
1.018 

Pounds, 
5^000 

lOolOM 

160,000 

156,000 

160.000 

166,000 

170,000 

175,000- 

180,000 

185,000 

188,040 

0. 

.00181 
.00800 
.00657 
.00581 
.00607 
.006a 
.00683': 
.00781 
.01020 
.018 
.017 

Inch, 

0. 

.00181 
.00170 
.00107 
.00024 
.00026 
.00084 
.00052 
.00068 
.00239 
.0028 
.004 

IneK 
0. 

Inch. 
0. 

Initial  load. 
BlasUc  limit. 

TenaUe  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section poosds..  188;  040 

Elastic  limit  per  iiqnare  inch  of  orlgiwu  seetion • do...  160,000 

Elongation  per  InoL  after  rapture , inch..     0.018 

Elongation  per  inoh  nnder  svain  at  elastic  limit .....do...    .00607 

Bedaction  in  area  after  rapture,  per  centum  of  original  section 87.8 

Position  of  rapture* S"  inside  the  ganged  seotUm 

Cliaraoterof  broken  sorftMe • • fine  silky 
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No.  2793. 

Coil  No.  14.    Weight,  34|  Pounds. 

Inside  end  of  coil. 

Sectiooal  area,  'MOll  x  ^M005  =.0101  sqaare  inch. 

Ontside  end  measures  '^0992  x  '^0996. 

Gauged  length,  lO''. 

Coils  about  its  diagonal  with  difficulty.    Sixth  trial  successful. 


AppUedkMLk 

perinoli. 

SvocMsiye 

Pennftoent 

set 

SaooessiTB 
permanent 

set 

Bemarks. 

Toua. 

Per  square 
inch. 

PMCIMlf. 

61 
606 

1,010 
1,516 
1,600 
1,010 
1^007 
1.717 
1.708 

i^n8 

1,010 
1,070 
2,090 
2,071 
J 121 
2,169 

Poundt. 
5,000 
60,000 
100,000 
160,000 
166,000 
100,000 
165,000 
170,000 
176,000 
180,000 
186,000 
100.000 
106,000 
200,000 
205,000 
210.000 
218,070 

Ineh. 
0. 
.00176 
.00301 
.00645 
.00600 
.00576 
.00608 
.00024 
.00088 
.00650 
.00077 
.00703 
.00787 
.01018 
.014 
.025 
.082 

Inch. 
0. 
.00176 
.00185 
.00184 
.00015 
.00016 
.00022 
.00026 
.00014 
.00018 
.00021 
.00020 
.00084 
.00276 
.004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastlo  limit 

Chneral  summary. 

Toiailestniigtli  per  sqnare  inch  of  original  seotion «.. pounds..  218,070 

—    "» limit  per  sanareinoli  of  original  section do...  190,000 

^'on  perinea  after  rapture inch..     0.020 

„      _     on  par  inch  nnder  strain  at  elastic  limit do...    .00703 

Sednction  in  area  after  mptore,  per  eentnm  of  original  section.....*. 44.0 

FodtiiOA  of  mptare 1".0  ontalde  tlie  ganged  section 

Gbanolerof  bnkonaiirflwa.'. ••..»«..•. iLne«mcy 


190  TESTS  OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No,  2794. 

Coil  No.  15.    Wkioht,  34  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  ''.0996  x  ''.0996  =.0099  square  inch. 

Inside  end  measures  ".099S  x  ".0987. 

Ganged  length,  10". 


Applied  Uwds. 

"SSffiT 

Snooeoaive 
elonsation 
perlnoh. 

Permuient 

Mt. 

RncceaaivA 
permanent 

set 

Beaarks. 

Total. 

PfiTMiiare 
Inch. 

Ptmndt, 
49 
496 
990 
1,485 
1,534 
1,584 
1,633 
1^683 
1.782 
1,782 
1.831 
1,881 
1,930 
1,980 
2,029 
2,079 
^090 

5,000 
60.000 
100,000 
150,000 
156.000 
160,000. 
166,000 
170,000 
175,000 
180,000 
185,000 
,    190,000 
195,000 
200,000 
206,000 
210,000 
211,110 

Inch, 
0. 

.00178 
.00358 
.00647 
.00562 
.00584 

'.00027 

.00645 

.00661 

.00687 

.00717 

.00800 

.01000 

.013 

.017 

.020 

Inch, 
0. 

.00178 

.00180 

.00189 

.00015 

.00022 

.00015 

.00028 

.00018 

.00016 

.00026 

.00030 

.00083 

.00200 

.003 

.004 

.006 

Inch, 
0. 

0. 

Initialload. 

• 

Slastio  limit. 
Tensile  strength. 

-^ 

General  attmmary. 

Tensile  stnnicth  per  square  inoh  of  orlf^nal 'section pounds..  211,110 

Xlaatie limit  per  sqnare  inch  of  original  section do...  185,000 

Elongation  per  inon  after  mptore^ inch..      0.007 

gongation  per  inch  under  strain  at  elastic  limit ; do...    .00687 
»ductioa  in  area  after  rupture^ per  centum  of  original  section.. 40.4 

Position  of  rupture S^'.S  outside  gauged  eeotion 

GbKaotsrof  InokenraxflMse • flne  silky 


TESTS   OP   IBON,    STEEL,    AND   OTHEB  MATERIALS. 
No.  2795. 

Coil  No,  16.    Weight,  34  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ''.0999  x ''.0990=. 0099  square  inch. 

Ganged  length,  10". 
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JQoDgatioii 
perrnoh. 

SnooeMivM 

«longation 

per  inch. 

PemiMieiit 
set 

SoeoeasiTe 

permaneiit 

set. 

Remarks. 

TotaL 

PerMuae 

iBOll. 

Poimdt. 
49 

496 

900 
1.485 
1,684 
1^584 
1^838 
1,683 
1,738 
1,782 
1^881 
1,881 
1,930 
1,980 
21029 
2,079 
2,093 

^ooo 

50,000 
100,000 
150.000 
165,000 
160,000 
166,000 
170,000 
175,000 
180,000 
185,000 
190.000 
196,000 
200,000 

210iO0O 
211,410 

Indi, 
0. 

.00188 
.00862 
.00541 
.00567 
.00577 
.00596 
.00614 
.06636 
.00660 
.00688 
.00728 

;oi8 

.017 
.084 
.040 

0. 

.00182 
.00180 
.00179 
.00016 
.00090 
.00018 
.00019 
.00021 
.00026 
.00028 
.00040 
.00182 
.004 
.004 
.017 
.006 

Inch, 

0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

Oeneral  tummary. 

Tensile  strength  per  square  inch  of  original  seotton j.ponnds..  811,410 

Elastio  limit  per  square  inch  otoriginarsection do...  185,000 

Elongation  per  inon  after  mptnre inch..      0.026 

Btoigatioin  per  inch  nhder  strain  at  elastio  limit — do...    .00683 

Bedootioii  in  sxea  after  rapture,  per  oentnm  of  original  section 37.4 

Position  of  rnptnre ".-86  oatside  ganged  section 

Chaneter  of  Inokeo  snrflMe fbe  silky 


192  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2796. 

Coil  No.  17.    Weight,  26^  Pounds. 

Outside  end  of  coil. 

Sectional  area,  ''.0997  x  ''.0997  =.0099  square  inch. 

Gauged  length,  10". 


Applied  loftdfl. 

Elongation 
per  Tnoh. 

Snceessire 
eioagation 
per  inch. 

Permanent 
set 

Saccessive 

permanent 

set 

Bemarks. 

Total. 

Per  Bcmare 
inon. 

Poundi, 
49 
495 
900 
1.486 
1,534 
1,584 
1,633 
1,683 
1,782 
1.782 
1.KI1 
1.881 
1,930 
1,080 
2,029 
2,079 
2,110 

Poundt. 
5,000 
50.000 
100,000 
150.000 
156,000 
160,000 
165.000 
170,000 
175.000 
180.000 
185.000 
190,000 
195.000 
200,000 
205,000 
210,000 
213,120 

Inch. 

0. 

.00184 
.00368 
.00648 
.00563 
.00583 
.00602 
.00618 
.00687 
.00667 
.00677 
.00608 
.00722 
.00863 
.01365 
.024 
.034 

Inck, 

0. 

.00184 
.00179 
.00180 
.00020 
.00020 
.00019 
.00016 
.00019 
.00020 
.00020 
.00021 
.00024 
.00140 
.00503 
.01035 
.010 

Inch. 
0. 

Inch. 
0. 

Initial  load. 



Elaatic  limit. 

Tensile  strength. 

General  summary . 

Tensile  strength  per  square  inch  of  original  section pounds..  213,120 

Blastio  limit  per  sonare  inch  of  originalseotlon do...  195,000 

Elongation  per  inon  after  rapture ,.inoh..      0.019 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00722 

Hednction  in  area  after  rupture,  per  centum  of  original  section .' 41.4 

Position  of  rupture 3".85  outside  the  gauged  section 

Character  of  broken  surface fine  silky 


TESTS  OF   IRON;  STEEL,  AND   OTUE^  MATERIALS.  193 

tTo.  2797. 

OoiL  No.  18.    WmaHT,  7lf  Pounds. 

Ooil  divided  into  two  parts,  weighing  29  pounds  and  42|  pounds  re* 
spectively.    Specimen  taken  from  coil  between  the  two  parts. 
Sectional  area,  'MOOO  x  'MOOD  =  .0100  square  inch. 
Ganged  length,  10^^ 
Two  corners  of  the  wire  of  this  coil  rounded  with  about  '^02^  radius. 


Applied  loads. 

Successive 
elongation 
per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Kemarks. 

Tottd. 

PersqoAre 

per  inch. 

Poundt. 
SO 
500 

1,000 
1,500 
1,560 
1,«0 
1,050 
1,700 
1.750 
1,800 
1,850 
1,900 
1.M3 

Pownda. 
6,000 
60,000 
100,000 
150.000 
166.000 
100.000 
165,000 
170,000 
175,000 
180,000 
IBS,  000 
100.000 
10i200 

Tneh, 
0. 

.00183 

.00367 

.00553 

.00577 

.00597 

.00017 

.00642 

.00672 

.00850 

.016 

.022 

.031 

Inch. 
0. 

.00183 

.00184 

.00186 

.00024 

.00020 

.00020 

.00025 

.00030 

.00178 

.00650 

.007 

.009 

Inch, 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

General  eumtnary,  , 

Tensile  strength  per  square  inch  of  orieizial  section pounds..  194.200 

Elastio  limit  per  square  inch  of  original  tiection do...  170,000 

Elonga!)ion  per  inch  after  rupture inch..      0.017 

Eloo^tion  per  inch  under  strain  at  elastic  limit do...    .00642 

Reduction  in  area  after  ruptnre,  per  centum  of  ori):^nai  section 42. 0 

Position  of  rupture 13".6  outside  the  ganged  length 

Chanoterof  oroken  snrfkce llnesiliEy 

H.  Ex.  14 ^13 


194  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Ko.  2798. 

OoiL  No.  19.    Weight,  47}  Pounds. 

Specimen  100  feet  from  oatoide  end  of  coil. 
Inside  end  measores  ^^0994  x  '^0992. 
Sectional  area,  ''.0996  x  ''.0996=  .0099  square  inch. 
Ganged  length,  lO''. 

Two  ronnded  comers,  and  two  corners  nearly  square.    Deep  fdrroWs 
scratched  along  one  face. 


AppUed  loads. 

per  inch. 

SnoceasiTe 
elongation 
perlnoh. 

Permanent 
set. 

Snooeaaive 

permanent 

aet 

Bemarka. 

Total. 

Per  sqaare 
inch. 

Pmmdt, 

40 

406 

900 

1,485 

1,634 

1,033 
1  083 
1,733 
1,771 

Poundt. 
5,000 
60,000 
100,000 
150.000 
165,000 
100,000 
106,000 
170,000 
175,000 
178,800 

Inch, 

0. 

.00188 
.00380 
.00578 
.00602 
.00827 
.00678 
.00860 
.01670 
.020 

Inch. 

0. 

.00188 
.00102 
.00108 
.00024 
.00025 
.00046 
.00196 
.00701 
.00430 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Xlaatic  limit. 

Crmieral  $ummarff. 

Tensile  strength  per  aqnare  inch  of  original  aeotlon ponnda..  178^890 

Blastio  limit  per  aqnare  inch  of  original  aection do...  160  OUO 

Elongation  per  inch  after  rapture Inch..     o!o07 

Blongationperinoh  under  strain  at  elaatic  limit. do...    .00627 

Bednotion  In  area  after  rapture,  per  centum  of  original  aeotion 88.3 

Position  of  poptuxe »".9  ontalde  the  ganged  aeotion 

Character  of  broken  aorfaoe r.flneaUky 


TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 
No.  2799. 

Coil  No.  20.    Weight,  42J  Pounds. 

Inside  end  of  coil.* 

Sectional  area,  'MOOO  x  '^0986  =.0098  square  inch. 

Outside  end  measures  ^'.0990  x  'M020. 

Ganged  length,  lO''. 
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AppUed  loads. 

ElongattoB 

SaooMsWe 
elonntloo 
peruioh. 

Pennanent 

aet. 

SnooMciTe 

Benutfka. 

Totd. 

^•LX" 

pertnoh. 

49 
490 
980 
1,470 
1,619 
1^568 
1,617 
1,666 
1,715 
1,764 
1.613 
1888 
1,875 

Pottlkit. 

5,000 
50,000 
100,000 
160,000 
155.000 
100,000 
165,000 
170,000 
175,000 
180.000 
185,000 
190,000 
191,330 

Ineh, 
6i 

.60183 

.00368 

.00562 

.00586 

.00618 

.00646 

.00697 

.007r2 

.00875 

.01061 

.014 

,017 

Inch. 

0. 

.00183 
.00185 
.00194 
.00023 
.00028 
•    .00082 
.00052 
.00075 
.00103 
.00186 
.00339 
.008 

Inch. 
0. 

Inch. 
0. 

iBitUJload. 
ElastioUmit 

TcauUeatrsBgih. 

General  Mcmmary. 

Tensile  BtraiKUi  per  Miaare  inch  of  orijclnalseotioii poands..  101,330 

SlAfltio  limit  per  soasre  inch  of  original  section do...  155,000 

Elongation  perinea  after raptore ; y inch..      0.006 

Blangation  per  inch  under  strain  at  elasticlimit do...    ..00585 

Sedaction  io  arse  after  raptare,  per  oentnm  of  original  section 39.8 

Position  of  rapture 2". 75  ontslde  tli^gaoged  section 

Cniaiaeter  of  broken  snzlkoe • fine  silky 


196  TESTS  OF  IBON,  STEEL,  AND  OTHEB  KATEEUI«8. 

No.  2800. 

OoiL  No.  21.    WBiGHTf  23f  Pounds. 

Specimen  from  outside  end  of  coil. 
Sectional  area,  ^M016  x  'M026  =.0104  square  inch. 
.Inside  end  measures  '^0995  x  '^0998. 
Gauged  length,  10"^ 


AppUed  loads. 

SucceMive 

eioBKatloa 

perinoh. 

Permanent 
aet 

Suoceseire 

permanent 

aet. 

Beauyrka. 

ToUH 

Per  squMo 
inoL 

permoh. 

Poundi. 

52 
620 
1,040 
1,600 
1,012 
1,004 
1,716 
1.708 
1.820 
1,872 
1,924 

P0undt, 
6,000 
60.000 
100.000 
150,000 
156.000 
160,000 
165,000 
170.000 
175,000 
180,000 
185^000 

IndL 
0. 

.00186 
.00376 
.60666 
.00610 
.00642 
.00680 
.00756 
.00980 
.01513 
.020 

Inch. 
0. 

.00186 
.00191 
.00212 
.00022 
.00032 
.00038 
.00076 
.00226 
.00638 
.00487 

Indi. 
0. 

IndL 
0. 

Initial  load. 
Tenaileatnngth. 

Q^neral  tumnwrp, 

Tenaile  atrength  per  aqnare  inch  of  original  aeotion poanda..  185,000 

Elastio  limit  per  sqaare  inch  of  original  eeotion do...  160.000 

Elongalionper  inon  after  rujptare ^ inoh..      0.010 

Elongation  per  inch  under  anain  at  elaatio  limit do...    .00610 

Bednctlon  in  area  after  mptnra, per  oentam  of  original aeotioB 41.3 

Position  of  raptoxe 7"  ontaide  the  ganged  aeotion 

Character  of  broken  aarfaoo ...»..—..•. flneailky 


TESTS   OF  IBON,  STEBL,  AND   OTHEB  HATBHULS. 
No.  2801. 
OOIL  NO«  22.     WsiaHTy  33i  POUNBS. 

Inside  end  of  coil. 

Sectional  area,  ^MQ02  x  ^^0997=.0100  sqoaie  inclu 
Oataide  end  measures  ''.0996  x  ''.0994. 
Ganged  length,  10". 


197 


AppUedlMd.. 

XUmntloii 

oaooowTo 
doncation 
pttrlnolL 

PwrnaDent 

Mt 

SOMMSiTe 

Bflmwki. 

TotaL 

^nnX" 

60 
600 

1,000 
1,500 
1,650 
1^000 
1,060 
1,700 
1,760 
1,806 
1^880 
1,000 
1.060 
2,000 
2^060 
2,008 

Fmm4t. 
6,000 
60,000 
100,000 
150,000 
156,000 
100,000 
106,000 
170.000 
176,000 
180^000 
185,000 
180^000 
185^000 
200.000 
200^000 
200,000 

Inch. 
0. 

.00170 
.00360 
.00686 
.00658 
.00578 

!  00012 
.00082 
.00068 

.00074 

.00702 

.00767 

.01450 

.026 

.034 

OL 

.00170 
.00180 
.00186 
.00018 
.00020 
•  00020 
.00018 
.00020 
.00024 
.00018 
.00028 
.00066 
.00088 
.01160 
.008 

Inek. 
0. 

0. 

InltUaiMd. 

BlasiiolbBlt 
TeDiril«stE«ngtli. 

Chneral  mtmmarff. 

T«iiBile  Btrenglh  pef  iqiiaM  inch  of  orl2iiuil  aeotkm ponncU..  20(^800 

£bMtiD  limit  per  MQAre  inoh  of  original  Motioii do...  186^000 

Kloog»&km  per  inoo  after  mpftaro •. ineh..     0.020 

ElonicatioD  per  iaeh  under  strain  at  elaaUo  limit do...    .00074 

Reduction  in  area  after  Tnptare,per  centum  of  original  aeetion 30.0 

Poeitktt  of  mptore ".03  inside  the  ganged  Motion 

Chaneter  of  broken  MufiMM .^...flnesilkj 


198  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2802. 
OoiL  No.  23.    Wbioht,  264  Pounds. 

Outside  end  of  coiL 

Sectional  area,  '^0998  x  "Sm2  z=  .0099  sqaare  inch. 

Inside  end  measures  ^M004  x  '^0996. 

Gauged  length,  lO''. 


ApiiUed  l<wdB. 

Blonntian 
perlnoh. 

Snooemive 
elongation 
perlnoh. 

Permanent 
set. 

Sacoeseive 

permanent 

set. 

Bemarln. 

Total. 

^•Lfor" 

PounOt. 
49 
495 
990 
1,485 
1.634 
1,684 
1,638 
1,683 
1,732 
1.782 
1,831 
11881 
1,930 
1,980 
2,029 
2.048 

Poundt. 
5,000 
50.000 
100,000 
150,000 
155,000 
160,000 
165,000 
170,000 
175,000 
180,000 
185,000 
190.000 
196,000 
200,000 
205,000 
206^870 

IfUh. 

0. 

.00186 
.00378 
.00668 
.00581 
.00509 
.00620 
.00639 
.00659 
.00681 
.00709 
.00752 
.01099 
.017 
.027 
.033 

JnOu 
0. 

.00186 

.00193 

.00186 

.00018 

.00018 

.00021 

.00019 

.00020 

.00022 

.00028 

.00043 

.00347 

.00601 

.010 

.006 

Inch. 
0. 

Jnek. 
Oi 

Initial  load. 
Elaatie  limit 

Getieral  tummary. 

Tensile  strength  per  square  inch  of  original  section poonds..  106;870 

Slasticlimit  per  sqaare  inch  of  orlginalseotion do...  18%000 

Elongation  per  inch  after  mptare inoh..      0.018 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00709 

Kedaotiun  in  area  alter  ruptara,  per  centum  of  original  8e<yUon 40.4 

Position  of  mptoie 7"  oatride  the  ganged  aeetlon 

Chancter  of  broken  iarfkee flnecilky 


TESTS   OP   IRON,  STEEL,    AND    OTHER   MATERIALS. 

No.  2803. 

Coil  No.  24.    Weight,  34^  Pouiros. 

Inside  end  of  coil. 

Sectional  area,  ^^0994  x  ''.0997  =  .0099  square  inch. 

Outside  end  measures  ".1018  x  ".1017. 

Gauged  length,  10". 

Ooils  around  its  diagonal  with  difficulty. 
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AppUed  loads. 

EIoD^tion 
per  Inch. 

SncoeMiye 
elongation 
per inch. 

Penuanent 
■et. 

SnooeMlTe 
set 

Bemarks. 

Total. 

PeraqiuTe 
inch. 

Pounda. 
40 
486 
890 
1,486 
1,634 
1,684 
1.833 
1.883 
1.732 
1.782 
1.831 
1.881 
1.890 
1.888 
2;  818 

Pounda. 
6.000 
50.000 
100.000 
150.000 
156,000 
160^000 
186,000 
178,000 
175,000 
180.000 
185,000 
100,000 
105,000 
200,000 
308,030 

Inch. 

0. 

.00180 
.00371 
.00543 
.00587 
.00585 
.00006 
.00827 
.00847 
.00666 
.00687 
.00783 
.00980 
.01860 
.023 

Inch, 
0. 

.00180 
.00X91 
.00172 
.00024 
.00018 
.00021 
.00021 
.00020 
.00021 
.00029 
.00086 
.00247 
.00680 
.00840 

Inch. 
0. 

Inch, 

0. 

Initial  load. 
Blastio  limit 

1 

• 

General  aummarff, 

Tenaile  atrength  per  sqaare  Inch  of  original  section pounds..  203,030 

Elastic  limit  per  aqaare  inch  of  original  section do...  180,000 

Sloogation  per  incn  after  mpture inch..      0.017 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00668 

SednetioB  in  area  after  raptors^  per  oentnm  of  original  section 9.1 

Position  of  rnptnxe 18^' outside  gauged  section 

Cbaraetar  of  Dzokea  suHSMa ^ „ silky,  irrego^  oblique 


200  TESTS   OF   IBON,  STEEL,  AND   OTHER  HATEBULS. 

No.  2804. 

Con-  No.  25.    WsiaHT,  37i  PouNDa 

Oatside  end  of  coil. 

Sectional  area,  ^^0995  x  '^0990  =.0098  sqaare  inch. 

Inside  end  measoies  'M014  x  ^M002. 

Ganged  length,  l<y^ 


Appltod  loads. 

ElonsatioB 
p«rbieli. 

SaooaaalTe 
elongation 
pwlnoli. 

PennanaBt 
aat 

SnocoaslTe 

penaaneDt 

set 

Reaarka. 

Totel. 

• 

Peraqnare 
Isob. 

Pmmd*. 
49 
490 
969 
1,470 
1,519 
1.568 
1.617 
1.666 
1,716 
1.784 
1,813 
1,862 
1,911 
1,960 
2,009 
2.040 

6,009 
60.009 
100.009 
150.000 
165,000 
160,000 
166.600 
170,000 
175,000 
180.000 
185,000 
190,000 
196,000 
200,000 
206.000 
208,160 

Inch. 
9. 

.00191 

.00372 

.00560 

.00682 

.00600 

.00628 

.00648 

.00676 

.00710 

.00752 

.00819 

.00969 

.01223 

.015 

.019 

Inch. 
0. 

.90191 
.00182 
.90188 
.00022 
.OOOIS 
.00028  . 
.00026 
.00028 
.00034 
.00042 
.00067 
.00141 
.00262 
.00278 
.004 

Inch. 
9. 

9i 

Initial  load. 
Elastic  liikit 

Teasilestrenxtk. 

General  iummarp. 

Tensile  strenfrtb  per  square  inch  of  original  section pounds..  206.160 

Elastic  limit  per  sanare  Inch  of  original  section do...  179,000 

Elongation  per  inon after  rapture inch..      0.012 

Elongation  per  inch  nnder  strain  at  elastio  limit do...    .00048 

Redaction  in  area  alter  mptore,  per  centam  of  original  seotion 40.8 

Position  of  mptare 2".  12  inside  the  ganged  section 

Character  of  broken  snrfaoe ftne  silky 


TESTS  OF   IKON,    STEEL,   AND  OTHEB   MATERIALS. 
No.  2805. 

OoiL  No.  26.    Wbioht,  39^  PotJKDS. 

Inside  end  of  coil. 

Sectional  area,  ^M003  x  '^0908  =  .010  square  inch. 
Ontside  end  measures  'M016  x  ^M009. 
Gauged  length,  10^^ 
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ToteL 

Id  loads. 

P«raqiua« 
iaeh. 

BloDgkUon 
perUioli. 

SnoosMiTs 
•longaftkni 

PennaiMiit 

Mt. 

SnooeMiT* 
pennanent 

BemMks. 

50 
500 

1,000 
1.600 
1,660 
1,000 

1.050 
1,700 
1.750 
1,800 
1.860 
1.900 
1,960 
2,000 
^050 

Sim 
a^iia 

P§umd9. 
6,000 
60,000 
100,000 
150,000 
156.000 
100.000 
165.000 
170,000 
176,000 
180,000 
186.000 
190.000 
196.000 

206l000 
210,000 
21^200 

Jim*. 
0. 
.00108 
.00862 
.00638 
.00560 
.00508 
.00687 
.00010 
.00028 
.00048 
.00070 
.00092 
.00780 
.01240 
.014 
.028 
.808 

Inch, 

0. 

.00108 
.00184 
.00184 
.00014 
.00018 
.00019 
.00028 
.00018 
.00021 
.00021 
.00023 
.00068 
.00610 
.00108 
.014 
.004 

Ineh, 
0. 

Inch, 
0. 

InithJkM4. 
BlMtic  limit. 

Omieral  iumnuurjf. 


ToMUaotraBgtli  per  aqQwolaoh  of  orisliial  Motion poondB..  210^200 

KlMtio limit  per  sonare  inch  of  oilgiiuiiMOtioii do...  190,000 

SloDgttion  per  incii  after  mptnro Inch..     0.018 

K^miation  per  inch  nnder  strain  at  elaatio  limit do...    .00092 

RednotSoB  in  area  after  raptars,  peroentom  of  orifiaal  sootlQa 42.0 

PosttioB  of  roptore 8^'.  9  ontside  the  ganged  eeetion 

ChaiaeisroflMnksn  snrfiMa .......»., flnesOky 


202  TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No-  2806. 

Coil  No.  27.    Weight,  33J  PouinMS. 

Specimen  taken  100  feet  from  outside  end  of  coil. 
Sectional  area,  'M026  x  'M0I6  =.0104  square  inch. 
Inside  end  of  coil  measures  'M004  x  'M006. 
Gauged  length,  10". 


Applied  loads. 

Blongation 
per  inch. 

SnccessiTe 
elongation 
I>erlaoh. 

Permanent 

set. 

Snooeaaive 

permaneBt 

set. 

Beniaika. 

Total. 

Per square 

Poundt. 
52 
520 
1,040 
1,660 
1,612 
1,664 
1,71« 
1,768 
1,820 
1,872 
1,924 
1,976 
2,028 
2,080 
2,132 
2,184 
2,231 

Pound*. 
5,000 
6O,0CO 
100,000 
150,000 
156,000 
160,000 
165,000 
170.000 
175,000 
180.000 
185,000 
190.000 
195.000 
200,000 
205,000 
210,000 
214,520 

Inch. 
0. 

.00179 
.00360 
.00545 
.00564 
.00580 
.00603 
.00625 
.00647 
.00667 
.00685 
.00708 
.00745 
.00886 
.01410 
.020 
.034 

Inch, 
0. 

.00179 
.00181 
.00185 
.00019 
.00022 
.00017 
.00022 
.00022 
.00020 
.00018 
.00023 
.00037 
.00141 
.00524 
.00590 
.014 

IndL 
0. 

Ineh. 
0. 

Initial  load. 
Blaatle  limit. 

General  summanf. 

Tensile  strength  per  square  inch  of  original  section poonda..  214,680 

Elastic  limit  per  squikre  inch  of  origins!  section do...  190,009 

Elongation  per  inch  after  rupture faioh..      0.099 

Elongation  per  inch  under  strain  atelastlc  limit do...    .00706 

Redaction  in  area  after  rupture,  per  centum  of  original  section S8.4 

Position  of  rupture S^'.TS  outside  the  ganged  aeotion 

CharaotM  of  broken  sniHaoe flneaiUiy 


TESTS   OF   IRON,    STKEL,    AND   OTHER   MATERIALS. 
No.  2807, 

Coil  No.  28.-  Weight,  25J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ''.0988  x  ".0988 =.0098  square  inch. 
Outside  end  measures  ".0994  x  ".0996. 
Gauged  length,  10'^ 
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Applied  leada. 

EloBsation 
perlnob. 

SuooeMive 
eloBgati<Mi 
perlnoh. 

set. 

Successive 

permanent 

set. 

Total. 

Per  sqiiftre 
inch. 

Bemarts. 

P9und$. 
49 
490 
980 
1.470 
1,519 
1,568 
1.617 
1,666 
1.715 
1.764 
1.813 
1.862 
l.OU 
3.960 
2,009 
2.058 
2,107 
2,156 
2,178 

Pottnda. 
5,000 
60,000 
100,000 
l.M>,000 
155.000 
160.000 
165,000 
170,000 
175,000 
180,000 
185.000 
190.000 
195,000 
200.000 
206,000 
^10,060 
215,000 
220,000 
222,240 

Inch. 
0. 

.00177 
.00365 
.00549 
.00567 
.00587 
.00607 
.00630 
.00647 
.00666 
.00086 
.00706 
.00734 
.00708 
.00864 
.01115 
.020 
.030 
.048 

Ineh. 

0. 

.001T7 
.00188 
.00184 
.00018 
.00020 
.00020 
.00028 
.00017 
.00019 
.00020 
.00022 
.00026 
.00034 
.00086 
.00861 
.00885 
.010 

Inch. 

0. 

JfieA. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.013 

General  aummary, 

Tenmle  strength  per  square  inch  of  original  section pounds..  222,240 

Elastic  limit  per  sonare  inch  of  original  sectiono do...  195.000 

Elongation  per  inch  after  rupture inch..      0.030 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00784 

Reduction  in  area  after  rupture,  per  oentom  of  original  seotlon •    26.6 

Position  of  rupture I'' J6  Inside  the  gauged  section 

'  Gbaxaetor  of  teokAB  nzflMM  ••••■.•••••■•>■•••••.•••••••••■••■••«■•.••••. ■•••■••••••••■•■•■■•flue  silky 


204  TESTS  OF   IBON,  STEEL,  AND.  OTHEB  MATERIALS. 

No.  2808. 

OoiL  No.  29.    WEiaHT,  3()|  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  ^M004  x  ^M016  =.0102  square  inch. 

Inside  end  measares  'MOOO  x  'M004. 

Ganged  length,  lO'^ 


lEInn<r&Hnn 

SoocoMive 
elongation 
per  inch. 

set. 

SuooeeslTe 
set 

Bemirks. 

ToteL 

^Tisr 

per  Snob. 

Powndt. 
51 
510 
1,020 
1.080 
1,581 
1,088 
1.088 
1,784 
1,786 
1,830 
1,887 
1,988 
1.989 
2.040 
2,091 
2,180 

Poundt, 
S^OOO 
60,000 
100,000 
160,000 
155^000 
100.000 
105.000 
170,000 
175,000 
180,000 
185,000 
190,000 
196.000 
200,000 
205,000 
208,820 

Inch. 
0. 

.00175 
.00802 
.00545 
.00582 
.00581 
.00000 
.00022 
.00039 
.00001 
.00083 
.00710 
.00753 
.01200 
.019 
.023 

Inch, 
0. 

.00175 
.00187 
.00183 
.000L7 
.00019 
.00019 
.00022 
.00017 
.00022 
.00022 
.00027 
.00043 
.00447 
.007 
.004 

Inch, 
0. 

Inch. 
0. 

InltiAlloed. 



Oeneral  $ummary. 

Tensile  strength  per  aquare  inch  of  original  section poimda..  200,820 

Elastiollmit  per  sqnare  inch  of  original  section do...  185,000 

Elongation  per  inon  after  mptore inch..      0.010 

Elongation  per  inch  under  strain  at  elastio  limit do...    .00083 

Reduction  in  area  after  raptore,  per  centum  of  original  seotloo 87.3 

Position  of  rapture 9''.5  oatside  the  ganged  seotioa 

Character  of  brokmi  sorfaoe fine  silky 


TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2809. 

Coil  No.  30.    Weight,  76i  PouiiDS. 

Speoimen  taken  near  the  middle  of  coil. 
Sectional  area,  'M003  x  ^'.0998  =  .010  square  inch. 
Oanged  length,  10''. 
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Applied  I(Md8. 

Sacceflsive 
eloDgatlon 
perlnoh. 

set. 

SnoofliriTe 

^ 

Total. 

Peraquare 
inch. 

per  inch. 

wt 

Potmds. 
60 
600 
1.000 
1.600 
:,550 
1,600 
1,660 
1.700 
1.750 
1,800 
1,860 
1,900 
1,960 
2.000 
2,  MS 

Pmmdt. 
6.000 
50.000 
100.000 
150,000 
156,000 
160,000 
166,000 
170,000 
175,000 
180.000 
186,000 
190.000 
195,000 
900,000 
2Oi,20O 

Inch. 
0. 

.00174 
.00366 
.00537 
.00556 
.00577 
.00597 
.00620 
.00641 
.00670 
.00710 
.00845 
.01360 
.017 
.026 

Ineh. 
0. 

.00174 
.00182 
.00187 
.00010 
.00081 
.00020 
.00023 
.00021 
.00029 
.00040 
.0013& 
.00606 
.00850 
.000 

0. 

Jneh. 
6. 

Initiallood. 
TfliuUeatreiieth. 

* 

■  ■■■"  ' 

General  summary. 

Tensile  Btrenj^h  per  flqnare  inch  of  original  section pounds..  204.200 

ElaBTic  limit  per  square  inch  of  origiDsI  section do...  175,000 

Elongation  per  inch  after  rupture inch..      0.012 

Elongation  per  inch  under  sti-ain  at  elastic  limit do...    .00641 

Reduction  in  area  after  mptore,  per  oentnm  of  original  section 86.0 

PoeitioB  of  mptuxtt •"outride  the  gauged  seotion 

Character  of  broken  surfiMW flna  sUky 


206         TESTS   OF   IRON,    STEEL,    AND   OTftJBB   MATERIALS. 

No.  2810. 

OoiL  No.  31.   Wbight,  2^  Pounds. 

Inside  end  of  coil. 

Sectional  area.  '^0996  x  ''.0996  =  .0099  square  inch. 

Gauged  length,  10''. 

Outside  end  measures  same  as  inside  end. 

Surface  of  wire  scored  by  deep  grooves. 


Applied  loiidfl. 

ElODKation 
per  inch. 

SnoceMire 
elongation 
perlnch. 

rermanent 

set 

SaccoMive 

permanent 

set. 

RoBirka. 

Tota]. 

Peraquare 
inoh. 

round9. 
49 

4«6 
090 
1,485 
1,534 
1,584 
1,633 
1,683 
1,732 
1,782 
1,831 
1.881 
1,930 
1.980 
2,010 

Poundg. 
6,000 
60,000 
100,000 
160,000 
155.000 
160,000 
165.000 
170,000 
176,000 
180,000 
185,000 
190,000 
195,000 
200,000 
203,030 

Inch. 
0. 

.00183 
.00371 
.00660 
.00680 
.00603 
.00627 
.00660 
.00676 
.00717 
.00780 
.01087 
.015 
.020 
.023 

Inch, 

0. 

.00183 
.00188 
.00189 
.00020 
.00023 
.00024 
.00028 
.00026 

:Xk 

.00307 
.00413 
.005 
.003 

Inch. 
0. 

IndL 
0. 

InitiAllMC 

ElaaUe  limit. 
Teiftile  ttrength. 

Gensral  summary. 

Tensile  sirengih  per  sqaare  inch  of  original  section ponnda..  203,030 

Elastic  limit  per  square  inoh  of  original  section do...  176,000 

Elongation  per  inch  after  rapture inch..      0.018 

Elongation  per  inch  under  strain  at  ehwtlclintft do...    .00676 

Beduotion  in  area  after  rupture,  per  oenttun  of  original  section 33.3 

Position  of  rapture I'M  inside  the  ganged  aectton 

Character  of  brok^  nizfiMse ••... flue  silky 


TESTS   OF  lEON,    STEEL,    AND   OTHER    MATBBIAL8. 

No.  2811. 

Coil  No.  32,    Wbight,  29^  Pounds. 

Ootside  end  of  coil. 

Sectional  area,  'MOOO  x  'MOOO  =.010  square  inch. 

Inside  end  measures  'MOOO  x  'M006. 

Gauged  length,  10"'. 
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AppU«d  loads. 

permoh. 

Sacoeuive 
elonsatloB 
per  Inch. 

Pemument 

Mt. 

Saooeuive 

permanent 

set. 

Bemarka. 

TotaL 

P«r8<ra«ro 

Pwmda. 
50 
600 
1,000 
1,600 
1,650 
1,009 
1,060 
1,700 
1  750 
1.800 
1,850 
1,900 
1,050 
2^000 
2.060 
2,100 
2,1U 

IVlMMtf. 

6,000 
50.000 
100,000 
150,000 
156^000 
160,000 
165,000 
U0.O0O 
176,000 
180,000 
186,000 
190.000 
106,000 
200,000 
206.000 
210,000 
211,100 

.00188 

.00374 

.00556 

.00577 

.00506 

.00615 

.00035 

.00660 

.00080 

.00716 

.00705 

.00876 

.01110 

.018 

.025 

.030 

Inch. 

0. 

.00183 
.00191 
.00181 
.00022 
.00018 
.00020 
.00020 
.00026 
.00020 
.00035 
.00050 

.  .00110 
.00285 
.00600 
.007 
.005 

Inch, 
0. 

Imok. 
0. 

Initial  load. 

EbMtio  limit 
Tenaae  atrength. 

Gmeral  summary, 

Teoaile atrength  per  aqnare  inch  of  original  Boetion pounds..  211,100 

JDaitio  lindt  per  sooare  inch  of  original  section do  ..  180,000 

Slongatlan  per  inen  after  ruptore inch..     0.021 

Sloogatkn  per  inch  under  strain  at  elastic  limit do...    .00080 

Bedoctlon  in  area  after  mptora,  per  eentum  of  original  aeotion 44.0 

FMillim  of  raptore ".76  Inside  the  ganged  section 

'^ '-TofbiokflDsiiKflMO « fine  silky 


208  TESTS   OF   IBONy    STEEL,    AND   OTHER   MATEBIAL8. 

No.  2812. 

OoiL  No.  33.    Weight,  69}  Pounds. 

Specimen  taken  100  feet  from  outside  eud  of  coil. 
Sectional  area,  'M002  x  ^^0997  =.010  square  inch. 
Inside  end  measures  'M008  x  'M002. 
Gauged  length,  10"'. 


Applied  liMdB. 

per  mob. 

Sncoeeeive 
perinoh. 

Permanent 
eet. 

SuooeealTe 
aet. 

Bemarka 

Totol. 

Per square 
indi. 

60 
600 
1,000 
1.500 
1.550 
1,600 
1^660 
1.700 
1.750 
1.800 
1,860 
1,600 
1,050 
2,000 
2,050 
2.100 
2,122 

PkNMkU. 

6,000 
60,000 
100.000 
160,000 
156,000 
160.000 
165^000 
170,000 
175^006 
180.000 
185,000 
100.000 
185,000 

206^000 
210,000 
212,200 

Ineh, 

a 

.00182 

.00871 

.005M 

.00566 

.00586 

.00607 

.00627 

.00646 

.00668 

.00688 

.00717 

.00778 

.01185 

.018 

.028 

.037 

InOL 
0. 

.00182 
.00186 
.00178 
.00021 
.00021 
.00021 
.00020 
.00018 
.00028 
.00020 
.00029 
.00061 
.00407 
.00615 
.010 
.009 

JnOL 

0. 

liidL 
0. 

Initial  load. 
Elaatio  limit 

General  eummary, 

Tenaile  strength  per  aqnare  inoh  of  original  seetion poonds..  212.200 

Elastic  limit  per  square  inch  of  original  section do...  185,000 

SloDgation  per  inch  after  rapture inch..     0.028 

Elongation  per  inch  under  Btnin  at  elastic  limit do...    .00688 

Beduotion  in  area  after  rupture,  per  centum  of  original  seotioin.. ^ 36.  o 

Position  of  mntore 1"J  inside  the  ganged  oeotion 

Chanoterof  nrolmiOTKlhee .^ fine  silky 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2813. 

Coil  No.  34.    WBiaHT,  62f  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ''.1002  x  ".0990  =.0099  square  inch. 

Outside  end  measures  ".1007  x  'M026. 

Gauged  length,  10". 
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Applied  loads. 

Elongation 
perinoh. 

SuoceMive 
elongation 
perinoh. 

Permanent 
aet. 

Suooeeaive 

permanent 

set. 

Remarks. 

ToUO. 

Persqaare 
inch. 

Foundt, 
49 
496 
900 
1,485 
1,534 
1.584 
1.633 
1.683 
1,732 
1.782 
1,831 
1.881 
1,930 
1,980 
2,029 
2,079 
2,128 
2,178 
2,221 

Poundt. 
5,000 
50,009 
100,000 
150,000 
155,000 
160,000 
165,000 
170.000 
175,000 
180.000 
185.000 
190,000 
195.000 
200,000 
205,000 
210,000 
216,000 
220,000 
224,340 

Inch. 
0. 

.00177 

.00366 

.00550 

.00568 

.00682 

.00598 

.00618 

.00642 

.00660 

.00678 

.00700 

.00720 

.00743 

.00775 

.00840 

.01380 

.028 

.082 

Inah. 
0. 

.00177 
.00188 
.00185 
.00018 
.00014 
.00016 
.00020 
.00024 
.00018 
•.00018 
.00022 
.00020 
.09023 
.00032 
.00066 
.00640 
.00920 
.009 

Inch, 
0. 

Inch, 
0. 

Initial  loud. 

ElasUoUmlt 
TensUe  strength. 



General  summary, 

Tenaile  strength  per  sqoare  inch  of  orlKinal  section pounds..  224,340 

Elantic  limit  per  square  inch  of  original  section do...  200,000 

KloDgation perinoh  after ruptnre inch..      0.016 

KloD<:atioD  per  inch  under  strain  at  elastic  limit do...    .00748 

RednctioD  in  area  after  rapture,  per  centum  of  original  section 6.1 

Poeition  of  rupture 9".2t>iitside  the  ganged  section 

CbanMter  of  Moken  soiftoe fine  silky 

H.  Ex.  14 ^14 


210  TESTS   OF   IRON,  STEEL,  AND   OTHEE   MATERIALS. 

No.  2814, 

Coil  No.  36.    Weight,  41i  Pottitds. 

Outside  end  of  coil. 

Sectional  area,  'MOOO  x  ''.0996  =  .0099  inch. 

Inside  end  measures  ''.0994  x  ".0990. 

Gauged  length,  10". 

Two  corners  rounded;  two  comers  square. 


Applied  loads. 

ElonfEaiion 
per  inch. 

SnooeMive 
eloniratlon 
per  inch. 

Permanent 

set. 

SaooeaaiTe 
permanent 

set. 

Benwrks. 

Total. 

Per  fiqaare 
inch. 

Pwndt. 

49 

496 

990 

1.485 

1,584 

1,584 

1,633 

1,083 

1,732 

1,775 

P<nindM. 
5,000 
50.000 
100.000 
150,000 
155,000 
100.000 
165,000 
170,000 
175,000 
179,290 

Inch. 

a 

.00186 
.00378 
.00570 
.OOGOO 
.00622 
.00«<62 
.00695 
.00930 

Inch, 
0. 

.00186 
.00198 
.00198 
.00034 
.00022 
.00040 
.00033 
.00235 

Jneh. 
9. 

Inch. 

a 

Initial  load. 

Elastio  limit 
TensUeatraDffth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  179,290 

Elasticlimitpersouare  inch  of  original  section  — do...  IdO.OOO 

Elongation  per  inch  under  strain  at  elastio  limit inch..    .00823 

Redaction  in  area  after  mptare,  per  oentom  of  original  section 40.4 

Position  of  rupture outside  the  ganged  length 

Character  of  nroken  surface ^ flnesiucy 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

l^o.  2815. 

Coil  No.  36.    Wbight,  27i  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ^^0986  x  '^0996  =  .0098  square  inch. 

Outside  end  measures  '^0994  x  '^0986. 

Gauged  length,  W. 
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AppUod  loftds. 

mAnfTAHAm 

SaooeMive 
p«rlnoh. 

Permanent 
■et 

SuooeaaiTe 
aeU 

Semarke. 

TotoL 

PerMnare 
inch. 

per  inob. 

Potmd*. 

40 

400 

080 

1,470 

1.510 

1,568 

1,817 

1,668 

1,715 

1,764 

1,813 

1,882 

1,011 

1.06a 

2,600 

P<mnd9. 
6,000 
50,000 
100,000 
150.000 
155^000 
160.000 
165,000 
170,000 
175,000 
180.000 
186.000 
100.000 
105,000 
300,000 
201^080 

Inch, 
0. 

.00180 
.00378 
.00572 
.00591 
.00617 
.00640 
.00661 
.00687 
.00717 

.*00060 
.014 
.010 
.026 

IndL 

a 

.60180 

.00108 

.00108 

.00010 

.00026 

.00023 

.00021 

.00026 

.00030 

.00083 

.00150 

.00460 

.005 

.007 

XlMA. 

0. 

0. 

Initial  kMd. 

BlaatioHmlt 
TenaUeatrenKth. 

Oeneral  §ummary. 

Tensile atrength per  aqoareinoh  of  originnlaeotion poanda..  204,080 

Klaatic  limit  per  aanare  inch  of  original  aeotfton ...do...  175^000 

Klongation  per  inon  after  mptnre inch..      0.012 

Slongatlon  per  inch  under  strain  at  elaatio  limit do...    .00687 

Bednotlon  in  area  after  mptore,  per  oentnm  of  original  aeotlon 42.0 

Poaitionofraptare 18^  ontaide  the  ganged  aeotion 

diameter  of  Inoken  anrikoe flneailky 


214  TESTS   OF   IKON,    STEEL,    AND   OTHER  MATERIALS. 

No.  28ia 

OoiL  No.  39.    Weight,  41}  Pounds. 

Outside  end  of  coil. 

Sectional  area,  ''.0980  x  '^9996  ^  .0093  sqaare  inch. 

Inside  end  measures  ".1017  x  ".1033. 

Ganged  length,  10". 


Applied  loads. 

SnooewWe 
elongation 
per  inob. 

Pennanent 
•et 

SoooMilTe 

permanent 

aet 

Bemarka. 

Total. 

Per  Rouarr 
iuch. 

perlncli. 

Inch. 

0. 
.00170 
.00358 
.00538 
.00554 
.00580 
.00005 
.00622 
.00638 
.00654 
.00078 
.00712 
.00888 
.017 
.030 
.035 

Pounds. 
49 
490 
980 
1,470 
1,519 
1,668 
1,617 
1,606 
1.716 
1.764 
1,813 
l,b62 
1.911 
1.960 
2,009 
2,032 

Pounds. 
5, 0(H) 
50.  OOU 
100,  OOU 
150,  000 
165.  UOO 
160,  UOO 
165.  UOO 
170,  000 
175,000 
180,000 
185,000 
190,000 
195,000 
200,04)0 
205,000 
207,350 

InrJu 

0. 

.06170 
.00188 
.00180 
.00016 
.00026 
.00025 
.00017 
.00016 
.001116 
.00024 
.00034 
.00176 
.00812 
.013 
.005 

Inch. 
0. 

0. 

• 
Initial  load. 

Blaatio  limit. 





Tenfille  strength  per  nqiiareinoh  of  original  aeotion ponnda..  W7,350 

Elastic  limit  per  80 aare  incli  of  ori^nal  section ! .....do...  185^000 

Elflnjratlon  per  inob  after  ruptare inoh..      0.020 

Elongation  per  inch  undoretrain  at  elastio  limit do...    .00678 

Ile<Inction  in  area  after  ruptare,  per  centom  of  original  Motion 45.9 

Position  of  rapture • • S^'.O  ontaide  the  ganged  section 

Character  of  brulceu  surface ....fine  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERULS. 

No.  2819. 

Coil  No.  40.    Weight,  28J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'MOOO  x  '^0998  ==  .0099  square  inch. 

Outside  end  measures  ^MOll  x  ^M020. 

Gauged  length,  10'^ 
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Applied  kadi. 

BloDgfttion 
per  inch. 

elonjcatloii 
per  inch. 

Pennanent 
set. 

Saooeaaive 

Remarlca. 

Totel. 

Pep  Muare 
inch. 

Ptottiulf. 
49 
495 
980 
1,486 
1,584 
1,684 
1,633 
i;683 
1,782 
1.782 
1,831 
1.881 
1,980 
1.980 
2,029 
2,079 
2.100 

Poundt. 
6.000 
50,000 
100,000 
150.000 
156,000 
160,000 
165^000 
170.000 
175,000 
180.000 
185,000 
190,000 
195.000 
200.000 
205.000 
210.000 
212,120 

Ine?i. 
0. 

.00183 
.00367 
.00560 
.00568 
.00584 
.00607 
.00622 
.00647 
.00663 
.00684 
.00717 
.00770 
.01140 
.020 
.025 
.043 

Inch. 
0. 

.00183 
.00184 
.00183 
.00018 
.00016 
.00023 
.00016 
.00025 
.00016 
.00021 
.00033 
.00053 
.00370 
.00860 
.005 
.018 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elantlc  limit 
Tensile  atcength. 

General  mmmory. 

Tensile  strength  per  sqoare  inch  of  original  section  ....  pounds..  212.120 

Elastic  limit  per  square  inch  of  original  section do...  185^000 

Elongation  perincn  after  rupture inch..      0.034 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00684 

Reduction  in  area  after  rupture,  per  centum  of  original  section... 46.5 

Position  of  nnture 1"  inside  the  ganged  section 

Character  of  broken  snifaoe fine  silky 
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No.  2820. 
Coil  No.  41,    Weight,  27i  Pounds. 

Outside  end  of  coiL 

Sectional  area,  'M)995  x  ".0995  =  .0099  square  inch. 

Inside  end  measures  ".0996  x  .".0998. 

Gauged  lengtli,  10". 


, 

Applied  loads. 

Elongation 
per  inch. 

Successive 
plon<!ation 
per  inch. 

Permanent 
aet. 

Sucoeaaive 
aet. 

Bemarka. 

Total. 

Per  square 
inch. 

Pound*. 
49 

,        495 
900 
1,485 
1.534 
1,584 
1^633 
1,683 
1,732 
1,782 
1,831 
1.881 
1,930 
1,980 
2,029 
2,079 
2.128 
2,176 

Pound*. 
5,000 
CO,  000 
100,  Oi'O 
150,000 
155,000 
160,000 
165,000 
170, 000 
175,000 
180,000 
186,000 
190,000 
195.000 
200.000 
205.000 
210,000 
215,000 
210,800 

Inch. 

0. 

.00186 
.00368 
.00548 
.00564 

..00685 
.00607 
.00625 
.00643 
.00667 
.00688 
.00707 
.00732 
.00T70 
.00905 
.01390 
.018 
.033 

Inch. 
0. 

.00186 
. 00182 
.00180 
.0(K)16 
.00021 
.00022 
.00018 
.00018 
.00024 
.00021 
.00019 

.00038 
.00135 
.00485 
.00410 
.015 

Indi. 

Inch, 

e. 

Initial  load. 

Blaatio  limit 
Tonafle  stTength. 



.. 

General  summary. 

Tensile  atrength  per  square  inch  of  oricinal  section ponnda..  219.800 

Elastic  limit  per  square  inch  of  ori|^  oaf  section do...  195,000 

Elongation  per  inch  aft4«r  rupture i Inch..      0.227 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00732 

Kednotion  in  area  after  ruptui-e.  per  centum  of  original  aecUou 43.4 

Position  of  rupture 1".S  inaide  tlie  ganged  length 

Character  of  broken  anifaoe .^ ..^ flne.8ilk7 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  282. 

OoiL  No.  42.    WBiaHT,  37f  Pounds. 

Specimen  taken  100  feet  from  inside  end  of  coil. 
Sectional  area,  'MOOl  x  ".0994  =  .0099  sqnare  inch. 
Outside  end  measures  ".1001  x  'M018. 
Gauged  length,  10". 
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AppUed  loadB. 

Elongation 
per  Inch. 

SncoesBive 
elongation 
per  inob. 

Pomaanent 
Bet. 

Snooeasire 

sec 

Bemarks. 

Total. 

Per  sqiuire 
inch. 

Pmmda. 
49 
495 
990 
1,485 
1,534 
1.584 
1,623 
1.683 
1,732 
1,782 
1,831 
1,881 
1,900 
1.980 
2.029 
2,079 
?128 
2.178 

Pounds. 
6.000 
60,000 
100,000 
150,000 
165,000 
160,000 
166.000 
170,000 
175,000 
180,000 
185,000 
190.000 
195.000 
200.000 
205,000 
210,000 
215.000 
220,000 

Inch, 

0. 

.00180 
.00383 
.00651 
.00670 
.00585 
.00802 
.00627 
.00648 
.00667 
.00686 
.00706 
.00738 
.00760 
.00795 
.01186 
.016 
.028 

Inch, 

0. 

.00180 
.00183 
.00188 
.00019 
.00015 

'.00017 
.00025 
.00021 
.00019 
.00019 
.00020 
.00032 
.00022 
.00035 
.00390 
.00416 
.012 

InclL 
0. 

JiMfc. 
0. 

Initial  load. 

Slastio  limit. 
TenaUeitirtngtIi. 

General  eummary,  i 

Tensile  strength  per  eqnwe  inch  of  original  section poonda..  920,000 

Elastic  limit  per  soaare  inch  of  originaTseotlon do...  190,000 

KlongaUoo  i>er  incn  after  rapture inoh..      0i023 

Elongation  per  inch  under  strain  at  elastic  limit ....^..da...    .00706 

Kedoctioa  in  ama  after  rupture,  per  centum  of  original  aeotioii 88.4 

Position  of  rapture ".85  inidde  the  ganged  aeetion 

Character  of  nrdken  sarfikce flaoailky 


218  TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 

1^0.  2822, 
OOIL  Ho.  43.     WBiaHT,  39}  POtTNDS. 

Inside  end  of  coil. 

Sectional  area,  'MOOO  x  'M000=.010  square  inch. 
Outside  end  measures  'M026  x  'M026. 
Gauged  length,  1(K'. 


Applied  loads. 

per  inch. 

SnooeBsl-ve 
elongation 
per  inob. 

Pennanent 
■et. 

Svooenive 

pennanent 

■ei. 

BemaikiL 

Total. 

PeraqiiM^ 
inch. 

Peundi. 
50 
500 
1.000 
1,600 
1,560 
1,600 
1,660 
i;700 
1,760 
1.800 
1,850 
1.900 
1,950 
2,000 
2,050 
2,100 
2.160 
2,176 

Pom^. 
5,000 
50,000 
100.000 
150.000 
155.000 
160,000 
166,000 
170,000 
175.000 
180,000 
185,000 
190,000 
196.000 
200,000 
205,000 
210,000 
216,000 
217,600 

Inch, 
0. 

.00177 
.00359 
.00638 
.00554 
.00578 
.00598 
.00617 
.00635 
.00652 
.00672 
.00692 
.00717 
^00747 
T 00890 
.01550 
.026 
.032 

Jim*. 
0. 

.00177 
.00182 
.00179 
.00016 

:00020 
.00019 
.00018 
.00017 
.00020 
.00020 
.00025 
.00030 
.00143 
.00660 
.01050 
.006 

Jim*. 

JiMW. 

9. 

Initial  load. 

Blaatio  limit 
Tepaile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  217,600 

Elastic  limit  per  square  inch  of  original  section do...  195,000 

Elongation  per  inch  after  rupture inch..      0.014 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00717 

Bednotion  in  area  alter  rupture,  per  centum  of  original  section.. 47.0 

Position  of  rupture ...•.10".5  outside  the  gauged  leneth 

Charactor  of  broken  surface flnoaiuy 


TESTS   OF   IRON,   STEEL,   AND   OTHER  MATERIALS. 

No.  2823. 

OoiL  No.  44.    Wbight,  47i  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'M004  x  ''.0996  =  .010  square  inch. 

Inside  end  measures  ''.0994  x ''.0994. 

Gauged  length,  10". 
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Appli 
TotiL 

BdlOMhL 

Per  square 
inon. 

peruiolL 

SaeeeoBire 

PennAnent 
set 

Snooeasive 

Remarks. 

iVtOMlt. 

50 
500 
1,000 
1,500 
1.550 
1,000 
1,660 
1,700 
1,750 
1,800 
1,810 
1,900 
1.950 
2.000 
2,0SO 
2;  100 
2,150 
*M8 

Poundt. 
5.00O 
50.000 
100,000 
150,000 
155,000 
160,000 
105.000 
170,000 
175,000 
180,000 
185^000 
190.000 
195,000 
200.000 
205^000 
210,000 
215^000 
218,000 

IndL 
0. 

.00184 
.00304 
.00547 
.00568 
.00585 
.00600 
.00618 
.00611 
.00660 
.00680 
.00698 
.00721 
.00740 
.00800 
.015 
.025 
.035 

Inek, 
a 

.00064 

.00180 

.00183 

.00021 

.00017 

.00015 

.00018 

.00023 

.00019 

.00020 

.00018 

.00023 

.00019 

.00060 

.007 

.010 

.010 

IndL 
0. 

Ineh, 
0. 

Initial  load. 

Elastic  limit. 
Tensilostteiiffth. 

(General  summary, 

Teasfle  strenf^  per  Bqinare  ineh  of  original  section pounds..  21f),6C0 

ESastlo  limit  per  aooare  inch  of  origins!  section do...  200.000 

£Umgation  per  incn  after  rapture inch..      0.020 

Xlongation  per  Inch  under  strain  at  elastic  limit do 00740 

Reduction  in  area  after  raptore,  per  centum  of  original  section 88.0 

Position  of  nmtnre 0".U  outside  the  ganged  section 

Character  of  Dvokensnzfluw.... fine  silky 


220  TESTS  OF   IRON,   STEEL,    AND  OTHER  MATBRIAL8. 

Ko.  2824. 

OoiL  No,  45.    Wbight,  71J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M004  x  ^MOOS  =  .0101  square  inch. 

Outside  end  measures  'MOll  x  'M003. 

Gauged  length,  10^^ 


Applied  kMds. 

permoh. 

Saooeuive 

PermaneDt 
set. 

Saooeaaive 
permuittit 

B«t. 

Bamarks. 

Total. 

Persqiuue 
inoh. 

Potmdg, 
51 
505 
1,010 
1,615 
1,666 
1,616 
S667 
1,717 
1.768 
1,818 
1.869 
1.919 
1,970 
2,020 
2,071 
2,171 
2,222 

Povndt. 
6,000 
50.000 
100,000 
160,000 
166.000 
160,000 
166,000 
170.000 
176,000 
180,000 
185,000 
190,000 
195,000 
200,000 
205,000 
210,000 
215,000 

Inek, 
0. 

.00188 
.00678 
.00668 
.00578 
.00596 
'  .00614 
.00687 
.00666 
.00678 
.00702 
.00735 

!00968 
.013 
.017 
.027 

a 

.00188 
.00190 
.00180 

! 00018 

.00018 

.00023 

.00021 

.00020 

.00024 

.00033 

.00070 

.00163 

.00382 

.OOi 

.010 

0. 

ImOl 
0. 

InitSalload. 

BImUo  limit. 
Teiuitoslraigth. 

General  wmmary. 

Tensile  strength  per  sqnaire inoh  of  oriiiiial  Motion pounds..  215»1KK) 

Blastio  limit  per  sqoare  inoh  of  original  section do...  185,000 

Elongation  per  inch  after  mptare inch..      0.017 

Blocgation  per  inch  nnder  strain  at  elastic  limit do...    .00702 

Redaction  in  area  after  rapture,  per  eentom  of  original  section 3C6 

Position  of  rnptore 4"  ontside  the  ganged  section 

Chi»rscter  of  broken  snrfiifee .» ^ line  silky 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  2826. 

OoiL  No.  46.    Weight,  29  Potjuds. 

Outside  eod  of  coil. 

Sectional  area,  ^'.0994  x  '^0996  ==  .0099  square  inch. 

Inside  end  measures  'M016  x  'M017. 

Gauged  length,  10'^ 
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Ap^ladlo^s. 

Elongation 
per  inch. 

Inch. 

0. 

.00171 
.00360 
.00551 
.00568 
.00584 
.00604 
.00626 
.00651 
.00690 
.00784 
.014 
.021 
.026 

SucooMive 
elongation 
perlcoh. 

Inch. 
0. 
.00171 
.00189 
.00191 
.00017 
.00016 
.Q0020 
.00022 
.00025 
.00039 
.00094 
.00616 
.007 
.005 

Permanent 
set 

Inch. 
0. 

Sncceesive 
set 

Bemarka. 

Totel. 

Persqnare 
inSki. 

Potmdg. 

49 

495 

900 

1.485 

1,535 

1.584 

1.634 

i.es:! 

1,733 
1.78a 
1.831 
1  881 

Poundt. 
5^000 
50,000 
100.000 
150.000 
155,000 
100.000 
165.000 
170,000 
175,000 
180.000 
185.000 
190,000 
195,000 
198,680 

Inch. 
0. 

Initial  load. 

EImUo  limit 
Tensile  strength 

1,931 
1.967 

.,§.....,... 

General  eummary. 

Tensile  strength  per  square  inch  of  original  flection poonds..  198,680 

Slaatio  limit  per  saaare  inoh  of  original  section do...  175,000 

Sloxigation per  inco after  roptore inch..      0.016 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .00651 

Bedacdon  in  area  afler  rapture,  per  centum  of  original  section 36.4 

Poeition  of  mptnre I'' ontside  the  ganged  section 

Character  of  broken  snrfaee  fine  silky 
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No.  2826. 

OoiL  No.  47.    Weight,  73J  Pounds. 

Specimen  taken  from  near  the  middle  of  the  coil ;  the  two  parts  of 
the  coil  weighing  3dJ  and  37J  podnds,  respectively. 
Sectional  area,  ".1001  x ''.0994 =.0099  square  inch. 
Gauged  length,  10^'. 


AppUed  loads. 

Sncoessive 
elongation 
per  inch. 

set 

Snooessive 
set. 

Bemarks. 

Total. 

Per  square 
incii. 

Pounda. 

49 

495 

990 

1.485 

1,685 

1,584 

1.634 

1.683 

1,733 

1,782 

1.832 

1,881 

1.931 

1,980 

Poundt. 
5,000 
50,000 
100.000 
150,000 
155,000 
160.000 
165,000 
170.000 
175, 000 
180,000 
185.000 
190,000 
195,000 
200,000 

Inch, 
0. 

.00184 
.00368 
.00547 
.00566 
.00687 
.00607 
.00628 
.00618 
.00678 
.00720 
.012 
.017 
.035 

Inch. 

.00184 
.00184 
.00179 
.00019 
.00021 
.00020 
.00021 
.00020 
.00025 
.00047 
.00480 
,     .005 
.018 

Ineh, 
0. 

Ineh, 

a 

Initialload. 

Elastic  limit 
TensOe  strength. 

. 

General  summary, 

TeDsile  strength  per  square  inch  of  original  section pounds..  200,000 

Elastic  llmitper  square  inch  of  original  section., do...  180,000 

Elongation  per  inch  after  rupture inch..      0.030 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00673 

^Reduction  in  area  nftor  rupture,  per  centum  of  original  section 41.4 

Position  of  rupture 1".75  inside  the  gauged  section 

Character  of  hroken  surface fine  silky 


TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2827. 

OoiL  No.  48,    Wbight,  26  Pouiros. 

Inside  end  of  coil. 

Sectional  area,  'M024  x  '^0996  =  .0102  square  inch. 

Outside  end  measures  '^0992  x  'M002. 

Ganged  length,  W. 
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ApikUedkMMU. 

perinoh. 

SaooeMhre 
eloiicatlon 
periDoh. 

Permaneiit 
set. 

SueoeMive 

permanent 

set 

Bemarks. 

ToUO. 

^•5X^ 

Ponndf. 

61 

610 

-     1,080 

1^680 

1,681 

i:038 

1^683 

1,734 

1.785 

1,886 

F&undi. 
6^000 
60^000 
100,000 
160.000 
166,000 
100.000 
166.000 
170,000 
175.000 
180.000 
183,680 

InOL 
0. 

.00181 
.00873 
.00566 
.00580 
.00610 
.00640 
.00688 
.00775 
.00806 

IndL 

0. 

.00181 
.00103 
.00103 
.00015 
.00090 
.00080 
00048 
'.00087 
.00220 

Inch, 

0. 

Ineh, 
0. 

Initial  loud. 
Elaatiolinlt. 

TenaUe  strength. 

Gttural  summary. 


Tensile  strcngtli  per  sqnare  Inch  of  orlstnal  section.^ 
Elnstie  Unit  per  snoars  Ineh  of  original  section.. 
""  Incnnndc 


poondi..  183.630 

.    ,  ^  do...  156,000 

Elongatkm  per  inch  under  strain  at  elastic  limit inch..    .00580 

Bedaetion  in  area  after  raptnre,  per  oentom  of  original  section...!'. 85.3 

Cbaraoter  of  broken  snrflMe i.... « ilne  silky 


224  TESTS   OF  IBONy  STEEL,  AND   OTHEB   MATERIALS. 

No.  2828. 

OoiL  No.  49.    WBiaHT,  73|  Pounds. 

Outside  end  of  coiL 

Sectional  area,  ".1006  x  ".1012  =  .0101  square  incli. 

Inside  end  measares  ".1000  x  ".1000. 

Oaaged  length,  lO'^ 


Applied  loads. 

Baceesaive 
elongation 

Permanent 

set. 

SuooessiYe 
set. 

Bemarks. 

Total. 

Per  square 

iBOh. 

"^/SlT 

Pomub. 
51 
505 
1,010 
1,515 
1.506 
1,616 
1,667 
1,717 
1,768 
1,818 
1,869 
1,919 
1,970 
2,020 
2,071 
2,121 
2,171 
2.222 

Pounds, 
5,000 
50,000 
100,000 
150,000 
165,000 
160,000 
165.000 
170,000 
175.000 
180,000 
185.000 
190,000 
195,000 
200,000 
205,000 
210,000 
215,000 
220^000 

Inch. 
0. 

.00180 
.00368 
.00560 
.00575 
.00500 
.00610 
.00828 
.00648 
.00668 
.00688 
.00710 
.00738 
.00772 
.00825 
.018 
.617 
.035 

Inch, 

0. 

.00180 
.00188 
.00192 
.00015 
.00015 
.00020 
.00018 
.00020 
.00020 
.00020 
.00022 
.00028 
.00034 
.00053 
.00475 
.004 
.018 

Inch, 
0. 

Tneh. 
0. 

Initial  load. 

Elastic  limit 
TensUe  strength. 

General  aummarff. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  220.000 

Elasticlimit  per  square  Inch  of  origiuaTsection do...  190,000 

Elongation  perinon  afterrupture inch..     0.0'J^ 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00710 

Reduction  in  area  after  ruptare,  per  centum  of  original  section 44.6 

Position  of  rapture ^ ".85  inside  the  ganged  leotrth 

Character  of  broken  sor&oe... ....•• fine  silky 


TE8T3   OF  IBONy  STEEL,  AND   OTHER  MATERIALS. 

No.  2829. 

OoiL  No.  60.    WEiaHTy  2^  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ".1004t  x  'M006  =.0101  square  inch. 

Oatfflde  end  measares  ".099i"  x  .0996. 

Ganged  length,  lO'^ 
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BlongAtton 
perlnoli. 

SucceMiTe 
perlnoh. 

Permanent 
aet. 

Succeesive 

penniuient 

set. 

Remarks. 

Tout. 

^a— 

51 
555 
1,010 
1.515 
1,855 
1,615 
1.556 
1,717 
1,757 
1.818 
1,868 
1,515 
1.555 
1.555 

P9und9. 
5,000 
65,050 
100.000 
150.000 
155^000 
155.000 
155^000 
170.000 
175,005 
165.000 
165,005 
150,000 

18^530 

Inch. 
a 

.00155 
.00357 
.00563 

.00557 

.00588 

.00608 

.00628 

.00555 

.50578 

.00560 

.016 

.028 

.036 

0. 

.00160 
.00207 
.00168 
.00015 
.00021 
.00020 
.00020 
.00022 
.00028 
.00273 
.00660 
.013 
.0(18 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUc  limit 
TenaUe  atrength. 



General  iummary. 

TaiiaileairaogthperaqoareioohororiffinAlaeetion ponnda..  106,530 

Slaetio  UnUt  per  aqiuure  inch  of  originiu  aeotion do...  175,000 

Xknigntioii  per  Inen  alter  rapture inch..      0.023 

KlongBtion  per  inch  onder  8tr»in  at  elnatio  limit do...    .00650 

Bednetioii  in  area  after  rapture,  per  centum  of  orijcinalaeotien 41.6 

Poaitlon  ofnxptare ^6".6oataide  the  gaufced  leneth 

Chancter  of  broken  anrCMe flneailky 

H.  Ex.  14 16 


226  TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATEBIALS. 

ISo.  2830. 

Coil  No,  51.   Weight,  27^  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'MOOO  x  'MOOO  =.010  square  iueh. 

Inside  end  measures  'M002  x  'M004« 

Ganged  length,  10"'. 


AppliDd  lottda. 

perlnoh. 

SuooeMire 
olfmsation 
per  iocb. 

Penmuieiit 
set 

Saooeasive 
■et. 

Remarka. 

Total. 

Per  sqaaie 
inch. 

Poundt. 
60 
500 
1.000 
1,500 
1.550 
1.600 
1.650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,050 
2,000 
2,050 
2,100 
2,150 
2.176 

Foundi. 
6,000 
50,000 
100.000 
150.  COO 
155,000 
160,000 
165,000 
170,000 
175.000 
180,000 
185.000 
190,000 
193,000 
200.000 
205.000 
210.000 
215,000 
217,500 

Inek. 

0. 

.00187 
.00365 
.00588 
.00550 
.00675 
.00500 
.00607 
.00626 
.00645 
.00665 
.00600 
.00717 
.00747 
.01160 
.014 
.021 
.028 

Inch. 

0. 

.00187 
.00178 
.00168 
.00017 
.00026 
.00016 
.00017 
.00018 
.60020  ' 
.00020 
.00025 
.00027 
.00030 
.00403 
! 00250 
.007 
.007 

^"^ 

Tneh. 
0. 

Initial  load. 

Elaatio  limit. 
Tenaile  atxength. 

^..-.. 

/  General  SHmmarp, 

Tensile  Btreugtb  por  square  inch  of  urif^nal  aeotlon pounds..  217,500 

Elastic  limit  per  sauaro  inch  of  original  seotiou... do  ...  105,000 

Klongation  per  inco  alter  raptnre inoh..      O.OIS 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00717 

Kednction  in  area  after  rapture,  per  centum  of  original  aootion 44.0 

Position  of  rupture.. ». 13"  outside  the  gauged  lensrtli 

Character  of  broken  snrfiKw ,,....,,..., ,„...,„..,«„.„.,.,..,., ,.«.,.. ..Ape  siu^y 


TB8T6  OF  IRON,    STEEL,   AND  OTHEB  MATERIALS. 

No.  2831. 

OoiL  No.  53.    W£i6HTy  414  Pounds. 

Inside  end  of  coil. 

Sectional  area,  '^0994  x  ".0993  =.0099  square  inch. 
Oatside  end  measures  'M006  x  'M003. 
Ganged  length,  10^^ 
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per  Lush. 

SaooeadTe 
perinoh. 

Permaneot 
•et. 

Sneoeaaive 
set. 

Bemarks. 

TotaL 

Persooare 

49 
495 

990 
1,486 
1,585 
1.584 
1,684 
i;688 
1,738 
1,782 
1.888 
1.881 
1.880 

6.000 
50.060 
100,060 
166,000 
155^000 
166,600 
165,000 
176.000 
175,660 
180,000 
185,600 
190,006 
190^010 

Inek. 
6. 

.00186 
.60877 
.00567 

loOOlB 

.60641 

.00610 

.60738 

.06870 

.01175 

.096 

.022 

Jneh. 

0. 

.00186 
.00191 
.00190 
.00028 
.06023 
.00038 
.00029 
.00068 

:!!^ 

.00625 
.002 

Inek. 
0. 

Itutk, 
0. 

Initial  load. 
Blaaticllmit 
TenaOeatroiiKtli.  ' 

General  fiuiiiiiary. 

Tanaile  strength  per  iqiiare  inch  of  original  aeotion ..poonda..  19(^910 

Slastie  limit  per  aqnare  inch  of  original  aeotion do...  166,000 

XIOBgatlon  per  indi  after  rapture inch..     0.015 

Xhmgation  per  inch  under  atraln  at  elasticlimlt , ^ do...    .00641 

Bednetlon  in  area  after  rapture,  per  oentom  of  original  aeotion 41.4 

PMlUon  of  niptare ...4".4inaide  the  ganged  aeotion 

ChMaoter  of  hrokem  aarflwe line  silky 


228  TEBT8   OF  IBON,    8XEEL.,   AND   OTHER  HAT«BUIi& 

No,  2832, 

Coil  No.  63.    WEIG^x,  17  J  PouNPS. 

Outside  end  of  coil. 

Sectional  area,  'M004  x  '^090G=.0I0  square  inch. 

Inside  end  measures  'M012  x  'MOOS. 

Gauged  length,  10^^ 


Applied  londs. 

Blongfttion 
per  inch. 

Saooeaaive 

PenDuent 
■et 

Sacceneive 

set 

BAmukii. 

Total. 

Per  Mif are 

eloniratloii 
periooh. 

Pound*. 

60 

500 

1,000 
1,5C0 
1,650 
1,000 
1.050 
1,700 
1.760 
1.800 
1.850 
1.000 
1,942 

Pmmdt. 
6,000 
60,000 
100,  ooo 
160,000 
166.000 
100,000 
166.000 
170,000 
175^000 
180,000 
186,000 
190,000 
194,200 

Inek. 

0. 

.00178 
.00370 
.00658 
.00572 

!  00018 

.00648 

.00707 

.00610 

.012 

.018 

.028 

Inch. 

0. 

.00178 
.00192 
.00188 
.00014 
.00023 
.00028 
.00080 
.00050 
.00103 
.00300 
.004 
.007 

Inch, 
0. 

Inch. 

0. 

InilUaliMid. 
Elutlc  limit. 

General  Mumwuirg, 

Tensile  atrenfcth  per  pquare  inch  of  orifl:iDAliiectioii... ponnda..  194. 200 

Klaetio limit  per  aqnare  inch  of  original  aeotion do...  166,000 

Elongation  per  inch  after  mptnre inch..      0.019 

Elongation  per  Inch  under  atraln  at  elaatio  limit do...    .00818 

lte<1octlon  in  area  after  mptore.  per  oantam  of  original  aeoiioQ iLO 

PoalUon  of  mptnre 1".  26  inaide  th«  ganged  taaffth 

Character  of  broken  sorfaoe ttineamj 


TCSTS   OF  IR6N,  8T££Ly  AND   OTHEB^  MATERIALS. 

No.  2833. 

Coil  Ko.  54.    Weight,  35f  PoimDS. 

Oatside  end  of  coil. 

SeetioDal  area,  ''.0997  x  ".0998  =  .0099  square  inch. 

Inside  end  measnrea  same  as  outside. 

Gauged  length,  10^'. 
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AiipUedkwdft. 

per  Inch. 

SnecewlTe 

Permaneiit 
set. 

Ssocenire 

SOL 

Remurks. 

TotftL 

Personare 

elongation 
per  inch. 

Ptowidt. 

48 

486 

880 
1,485 
1,535 
1,664 
1,684 
1.688 
1,786 
1,782 
1.(02 
1,881 
1,831 
1^M6 
2.000 

Finmdt. 
6,800 
60.000 
100,000 
150,000 
156,000 
160,000 

i£;ooo 

178.000 
175.000 
180,008 
185,000 
188,000 
186,000 

2021020 

Inth, 
0. 

.00180 
.00368 
00600 
.00577 
.00587 
.00020 
.00638 
.00088 
.08688 
.00727 
.00787 
.01160 
.016 
.021 

Inch. 
0. 

.00186 
.00188 
.80182 
.00017 
.00020 
.00028 
.00018 
.00080 
.00020 

;  00.68 
.00363 
.00450 
.005 

Ineh. 
0. 

InOi. 
0. 

InltbdUMd. 

BlMtio  limit 
TentUettrenf^h. 

« 

General  summary, 

TeBailestxvngth  per  aqnare  inch  of  original  section ponnde..  202.020 

EUeCioJimlt  per  eoaare  inch  of  original  section do...  180.000 

^Mmgation  per  fncn  after  raptnte ...inch..      0.008 

Rkmgatioh  per  inch  nnder  strain  at  elastic  limit do...    .00688 

Kedaction  in  area  after  raptnre.  per  oentam  of  original  section 36.  S 

Position  of  rapture y.66  outside  the  ganged  section 

CharKlar  of  Inoken  surface fine  silky 


230  TESTS  OF   IRON,  STEEL,  AND  OTHER  MATERULS. 

No.  2834. 

Coil  No.  65.    Weight,  36J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M003  x  'M004  =^.010  square  inch. 
Oatside  end  measures  'M032  x  'M041. 
Ganged  length,  W. 


Applied  loAdA. 

perinob. 

Successive 
per  inch 

PemianeBt 

set 

SaccessiTe 
set 

Bemmrks. 

Total. 

Per  sqaare 
Inch. 

Poundi. 
80 
600 
1.000 
1,600 
i;650 
1,800 
1,650 
1,700 
1,750 
1,800 

1,050 
2,000 
2,060 
2,100 
2.146 

Pound§. 
6.000 
60,000 
100,000 
160,000 
156,000 
160.  UOO 
106,000 
170,000 
176,000 
180.000 
186,000 
190,000 
106,000 
200,000 
206.000 
210,000 
214,600 

Inch. 
0. 

.00185 
.00368 
.00648 
.00568 
.00588 
.00^08 
.00028 
.00048 
.00668 
.00688 
.00715 
. 00750 
.00878 
.01350 
.019 
.034 

Inek. 
0. 

.00186 
.00183 
.OOlfO 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00020* 
.00027 
.00035 
.00128 
.00472 
.00660 
.016 

Inch, 
0. 

0. 

Initial  loud. 

Blastio  limit. 
Tensile  strength. 

— — 

GeMral  tummary. 

Tensile  strength  per  sqnsre  inch  of  original  section ponnds^.  S14|600 

Blastio  Umit  per  square  inch  of  original  section do...  196^000 

Blongation  per  inuh  afler  mptare inch..     0.080 

Blongation  per  inch  under  strain  at  elastic  limit do...    .00715 

Reduction  in  area  after  mptare,  per  oentom of  original  sectifln 44.0 

Position  of  rupture 8".8oatside  the  ganged  section 

Character  of  broken  surface i ilnesUhy 


TESTS  OF  ,iBON,   STEEL,    AND   OTHEB  MATERUL8. 

No.  2836. 

OoiL  No.  66.    Wbight,  26f  Pouiras. 

Ontside  end  of  coil. 

Sectional  area,  ''.0992  x  '',0998  =  .0099  square  inch. 

Inside  end  measures  ".0994  x  ".0997. 

Ganged  length,  10". 

Surface  of  wire  scored  by  deep  scratches. 


231 


AppliMllOAdB. 

per  inch. 

SncoMaive 
eloDgation 
per  inch. 

Pernuuieiit 
set 

Spcoeaalve 

permanent 

aet 

Bemarka. 

Total 

^-tsr* 

FMMMiff. 

40 
406 
090 

1.486 
l.«W 
1.584 
1.583 
1.683 
1.732 
1.770 

PtoMMlf. 

6.000 
60.000 
100.000 
150.000 
166.000 
160.000 
166,000 
170^000 
176^000 
178^790 

0. 

.00180 
.00870 
.00680 
.00007 
.00687 
.00670 
.00738 
.00020 

Iweh, 
0. 

.00180 
.00190 
.00220 
.000^ 
.00030 
.00033 
.00068 
.00182 

Ineh, 

a 

Inoh, 
0. 

Initial  load. 
Elaatio  limit 

Tenaite  atrangth. 

Oeneral  mmmory. 

Tenaile  atrength  per  aqnare  inch  of  orisinal  aection pounda..  178^700 

Elastic  limit  per  aqnare  inch  of  originaiaeotion do...  155,000 

Elongation  per  inch  under  atrain  atelaatio  limit inch..    .00607 

Bednotion  u area afterraptara,  per oentnmof  originAlaecUon....i 33.8 

Character  of  broken  anrliMe flneaiiky 


232  TESTS  OP   IRON,    STEEL,    AND   OTHER  MATERUL8. 

No.  2836. 

Coil  No.  57.    Weight,  36  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M002  x  'M(K>2  =.010  square  inch. 
Outside  end  measures  'MOOl  x  ''.0998. 
Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  inch. 

SoccesidTe 

elongation 

per  inch. 

Permanent 
set 

SaceeaslTe 
pennanent 

Remarks. 

Total. 

Per  square 

PoundM. 

5U 

500 

1,000 

1,600 

ilsso 

1.600 
1.650 
1.700 
1,750 
1.800 
1,800 
1,000 
1.95U 
2.000 
2.0U 

Poundt. 
5,000 
60.000 
lUO.OOO 
180,000 
165.000 
160.000 
165,000 
170.000 
176,000 
18^000 
185;  000 
190.000 
195.000 
200.000 
20J.400 

Inch, 
0. 

.00180 
.0036* 
.00548 
.00650 
.00578 
.00586 
.00616 
.00633 
.00657 
.00688 
.00910 
.OISOO 
.021 
.027 

Inch. 
0. 

.00180 
.00184 
.00181 
.00011 
.00019 
.00020 
.00017 
.00018 
.00024 
.00031 
.00222 
.00500 
.006 
.006 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Slantio  limit. 
Tensile  strength. 

. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oriffinal  section ; pMnrts..  201.460 

Elsiitlc  limit  per  sqnare  inch  of  originafsection do...  l7ftt,06O 

Elongation  per  inch  after  mptnre inch..      0.015 

Elongation  per  inch  under  strain  at  elastic  limit do...    .6060 

Ked  notion  in  area  after  mptnre,  per  oentnm  of  original  section 44.0 

Position  of  rapture 8".  2  outside  the  ganged  aectiosi 

Character  of  broken  snrflMse line  silky 


Tests  op  iron,  steel,  and  other  materials. 

Ko.  2837. 

Coil  No.  68.    Weight,  !»i  Pounds. 

Oatslde  end  of  ooO. 

bectioiial  area,  'M033  x  'M013  =:  .0104  square  inch. 

Inside  end  measures  "AOOi  x  'MOOO. 

Ganged  length/ 10^'. 
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AppUed  loads. 

pertaoh. 

SacoeMiTe 
elongalion 
perlnoh. 

PenoMienl 
set 

SnoDenliro 
peroDAneDt 

SaoMrks. 

TotaL 

PerMtoHv 

PvundM. 
52 
580 
1,010 
1,060 
1,612 
1.664 
1,716 
1,768 
1.820 
1,872 
1,994 
1,976 
2,028 
2,080 
2,122 

Pounds. 

1,000 
50.000 
100,000 
150.000 
155^000 
160.000 
165.000 
170,000 
175^000 
180.000 
185,000 
190.000 
196,000 
200,000 
205,000 

Inek. 
0. 

.00187 
.00883 
.00660 
.00580 
.00597 
.00614 
•00640 
.00660 
.00686 
,00712 
.00897 
.01850 
.019 
.081 

Inch. 

0. 

.00187 
.00190 
.00177 
.00020 
.00017 
.00017 
.00026 
.00020 
.00026 
.00026 
.00095 
.00548 
.00550 
.012 

IndL 
0. 

Inch. 
0. 

Initial  load. 

ElMtioHmlt. 
Tensile  strengUi. 

Oemmral  BwmwMry, 

TsBsile  atrengUi  per  aqnare  inch  of  origlnel  aeotion poaiide..  206^000 

Blaetle  limit  per  square  inoh  of  original  eeotlon do...  185,000 

BloBipulon  per  inoh  after  mptore iDch..     0.019 

Xlongation  per  inch  under  strain  at  elastic  limit ^ do...    .00712 

Bedaction  in  area  after  rupture,  per  oentam  of  original  section 85.6 

Ftalllon  of  rupture 4"  outside  the  ganged  section 

Character  of  broken  surftoe line  silky 


234  TESTS   OF   IRON,  8TE£L,  AND   OTHER  MATERIALS. 

No.  2838. 

Coil  No.  69.    Weight,  35|  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M002  x  'M006  ==.010  square  inch. 
Oatside  end  measures  '^0998  x  ^M002. 
Ganged  length,  W. 


perTnch. 

Sttcceasive 
elonicaUoa 
IMr  iocb. 

Ponnanent 
set. 

SnooeMive 
pennaoent 

MIL 

Kemarka. 

Total. 

PeraqiUHv 
inoh. 

PmmdM. 
50 
500 
1,000 
1,500 
1,060 
1,000 
1.060 
1,700 
1.750 
1.800 
1.850 
1.000 
1,050 
2,000 
2.050 
2.081 

Poundi, 
5,000 
50.000 
100.000 
150.000 
155,000 
160.000 
105,000 
170,000 
175,000 
180.000 
185.000 
100.000 
105,000 
200,000 
205.000 
208,100 

Inch. 
0. 

.00178 
.00388 
.00656 
.00575 
.00600 
-.00607 
.00830 
.00657 
.00680 
.00712 
.00785 
.01080 
.013 
.017 
.021 

Jnek. 
0. 
.00172 
.00108 
.00187 
.00820 
.00016 
.00017 
.00028 
.00027 
.00023 

!00078 

.00205 

.00220 

.004 

.004 

Ineh. 

0. 

Ineh. 
0. 

InltlalliMid. 

Elastic  Umit. 
Tensile  strength. 



Oeneral  $ummarjf. 

Tensile  strenf^th  per  sqoare  inch  of  original  section pounds..  208. 1€0 

Elastic  limit  per  square  inch  of  originM  section do...  180,100 

Elonjcation  per  inch  after  mptare inch..      8.007 

BlongatioD  perinch  under  strain  atelastio  limit do  ..    .80880 

Reduction  in  area  after  raptare.  per  oentam  of  originsl  section 89.  0 

Position  of  raptnre 12".7  ontaide  the  ganged  seotioa 

Ctiaracterof  broken  surface fine  aincy 


TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS, 

No.  2839. 

Coil  No.  60.    Weight,  82|  Pounds. 

Ontside  end  of  ooiL 

Sectional  area,  'M004  x  'M024  =  .0102  square  inoh. 

Inside  end  measures  '^0996  x  'MOOO. 

Ganged  length,  10'^ 
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Applied  loodik 

Elongation 
per  inch. 

Snooesftive 
elongation 
per  inch. 

Permanent 
set. 

Snoceaaive 

Bemarka. 

TotaL 

Peraooftre 

Povndt, 
61 
610 
1,020 
1.530 
1,681 
1^631 
1.688 
1.734 
1.785 
1  836 
1.887 
1.638 
1.980 
2,046 
2,062 
2,143 
2.194 

Ptottsult. 
6.000 
60,600 
100.000 
150,000 
150^000 
166,000 
166,000 
170.000 
176.000 
100,000 
186,000 
190.000 
196,600 
200.000 
205,000 
210,000 
215^000 

Inek. 

0. 

.00176 
.008JB7 
.00640 

;00687 

.00620 

.60636 

.00668 

.00670 

.00706 

.00741 

.00850 

.01350 

.017 

.035 

Inch. 

0. 

.00176 
.00191 
.00182 
.00016 
.0U023 
.00013 
.00020 
.00016 
.000-43 
.00021 
.00027 
.00035 
.00109 
.00500 
.00350 
.018 

0. 

Ineh. 
0. 

Initial  load. 

BlaatlcUmit. 
Tenaile  strength. 

' 

■ 

< 

General  $umnMry» 

Tanaile  strength  per  sqoaro  inch  of  original  section pounds..  2A000 

Slaotlellmit  per  sqnare  inoh  of  original  section w..do...  100,000 

Sknigation  per  incn  after  niptnre inch..      0.030 

KkMigation  per  inch  under  strain  at  elastic  limit   do...    .00706 

Badvotion  in  area  after  mptnre,  per  centau  of  original  section 46.1 

Pooition  of  rupture 3".26  inside  the  ganged  section 

Ckaraeterofhrokensuifiue ^ fine  silky 


236  TESTS    OP  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  2840. 

Coil  Ko.  61.    Wkight,  41  Pounds. 

Spedmen  taken  100  feet  from  oatside  end  of  coil. 
Sectional  area,  ^M016x^M009  =  .0102  square  inch. 
Inside  end  measures  ''.0990x^^0993. 
Ganged  length,  10^'. 


par  inch. 

SaoMMl^ 
eUNBicftlion 
per  inch. 

Pannaaeni 
■at 

Sacaaatlra 

Benariu. 

ToUl. 

'••loX'* 

Powtda, 
61 
510 
1.020 
1,580 
1.681 
1.032 
1,683 
1.784 
1,785 
1.880 
1,887 
1.888 
1.880 
i,040 

PowuU. 
6.000 
60,000 
100.  uOO 
150,000 
166,000 
100,000 
105,000 
170.000 
175.000 
180,000 
185,000 
100,000 
185.000 
300.000 

IfUh. 

0. 

.00187 
.00874 
.00608 
.00698 
.001101 
.00018 
.00042 
.00078 
.00712 
.00827 
.01615 
.017 
.082 

0. 

.00187 
.00187 
.00188 
.00010 
.00028 
.00018 
.00028 
00080 
.00084 
.00115 
.00068 
.00185 
.016 

0. 

IndL 
0. 

Initial  load. 

SlaatiaUmit. 
Tenaneatrengfh. 

General  oftatMory. 


200.000 

170^  000 

0.018 


TratlleBtrength  par  iqaaraineh  of  original  aeotlon tpoon^a.. 

Elaatlo  limit  par  aqnare  inch  of  oriicinaiaeotion do... 

Slongatlon  per  inoa  after  rnptore Inch.. 

Bloogatlon  per  inch  under  strain  at  elaatio  limit do... 

Reduction  in  area  after  mptnie,  per  oentnm  of  original  section 

PiMitionofruptnre 8".0  outside  the  ganged  aectSon 

Character  of  broken  snrfiMe flu*  silky 


S4.2 


TESTS   OF   IRON,    STEEL.,    AND   OTHEB   MATEBIALS. 

No.  2841. 

Ooii.  No,  62.    Weight,  27  Pounds. 

Oatside  end  of  oqil. 

Sectional  area,  ''.0998  x  ".Vm  ^  .010  square  inch. 

Inside  end  measares  ''.0993  x  '',0993. 

Gauged  length,  10". 
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perlDoli. 

Successive 
elongation 
perincfi* 

Pennuieiit 
■et 

SuooeaaiTe 
•et 

RemATka. 

TotaL 

''"i^sr 

00 

500 

1,000 

is: 

1.700 
1,750 
1,800 
l!850 
1,888 

5.000 
60,000 
100,000 
150^000 
15^000 
100,000 
105.000 
170,000 
178,000 
180,000 
186,000 
188.200 

Inch. 
0. 

.00188 
.00876 
.00668 
.00678 
.00508 
.00018 
.00060 
.00078 
.00718 
.01460 
.020 

0. 

.00188 

.00187 

.00188 

.00020 

.00020 

.00020 

.00032 

.00028 

.00083 

.00000 

.00650 

Inch. 
0. 

Inch. 
0. 

InUUahMid. 

SUmUo  limit. 
Teneile  etreogtb. 

GeMral  mimmarp. 


Tenaile  Atreiiietli  per  eqaere  inch  of  origlnel  section ponnds..  180,200 

Bleetio  limit  per  sqnsre  inch  of  origineiseotion do...  106,000 

Sknsatlon  per  ineh  after  mptare inch..     O.O06 

Blooicntlon  per  inch  under  strain  at  elastic  limit do...    .00018 

Bedoetiottin  area  after  mptnre,  per  oentnm  of  original  section 8L0 

PosSllon  of  rupture r'.7  outside  the  lEAiged  section 

Cliatmcter  ot  broken  surfiMM 1 flne  silky 


238  TESTS   OF   IRON,    STEEL,    AND   OTHER   BIATERIALCL 

No.  2842. 

Coil  No.  (3.    Weight,  37  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ''.1023  x  'M006=.0103  square  inch. 
Outside  end  measures  ''.0991  x  ".0992. 
Gauged  length,  10". 


ElonffAtlou 
perinoh. 

SaooMsiTe 

PeniiMi«Bt 
set. 

SoooeMi^e 

pamiMient 

■eL 

Total. 

Perwivare 
inch. 

POttfMb. 

62 

615 
1.030 
1,545 
1,807 
1,648 
1,700 
1,751 
1,80.1 
1,854 
l.OM 
1,057 
2.000 
2,054 

Pomtdt. 
6,000 
80,000 
100,000 
150,000 
166.000 
100,000 
165.000 
170,000 
176,000 
180,000 
186.000 
100,000 
106,000 
100.420 

IwdL 
0. 

.00180 
.00375 
.00687 
.00580 
.00904 
.00616 
.00688 
.00080 
.00687 
.00740 
.01206 
.022 
.084 

Inch. 

0. 

.00180 
.00106 
.00102 
.00018 
.00014 
.00021 
.00028 
.00022 
.00027 
.00058 
.00665 
.00M6 
.012 

a 

Ituth, 
0. 

Initial  kwd. 

ElaattoUoiit. 

1 

General  eummary. 

Tni«ile  strenKtb  per  square  inch  of  oiifcinal  aectlOD poands..  100,420 

Elaetio  limit  per  sanare  iDoh  of  original  flection ..,. do...  175i.000 

Elongation  per  inon  after  rapture ineb..      0.028 

Elongation  per  inch  under  strain  at  elastiollmlt do...    .00600 

Redootion  in  area  after  rupture,  per  centum  of  original  section 40.8 

Piisltionof  rupture 2",6  inside  tbe  gauged  aection 

Character  of  broken  surface • fine  silky 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2843. 

Coil  No.  G4.    Weight,  35J  Pounds. 

Oatoide  end  of  coil. 

Sectional  area,  ^MOSI  x  ''.1018  =  .0105  square  inch. 

Inside  end  ineasares  ".1000  x  ".0006. 

Ganged  length,  10". 
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perlnob. 

SttOOM'tive 

elongation 

per  inch. 

Permanent 
set. 

Sacoe»*iTe 
permenent 

set. 

Bemarks. 

ToUL 

Personaro 

P&undM, 
52 

525 
l.OSO 
1,575 
1.627 
1,680 
1,732 
1.785 
1.837 
1.800 
1,042 
1.905 
2.047 
2.J0O 
2,135 

PowndM. 
6,000 
66.000 
100,000 
150,000 
155,000 
160,000 
165.000 
170,000 
175,000 
180,000 
185.000 
190,000 
lOf.OOO 
200,000 
203.830 

Inch.* 

0. 

.00182 
.00360 

'.00580 

.00594 

.00614 

.00638 

.00664 

.00688 

.00712 

.00875 

.01850 

.021 

.031 

Inch. 

0. 

.00182 
.00187 
.00101 
.00020 
.  00O14 
.00020 
.00024 
.00026 
.00024 
.00024 
.00103 
.00475 
.00750 
.010 

Inch, 
0. 

Jnek, 
0. 

Initial  load. 

Elaetio  limit. 
TensUe  strengUi. 

General  Bummary. 

Tensile streon^ per aquare inoh of  oriirinal section pounds..  203,830 

Klustic  limit  per  square  inch  of  original  section do...  185,000 

Klangation  per  incb  after  rapture inch..      0.028 

Elongation  per  inob  under  strain  at  elastic  limit do...    .00712 

Reduction  in  area  after  rapture,  per  centum  of  original  section 46.7 

Poeitionof  rupture 2''.85  inside  the  gauged  section 

C|i«racterof  oroken  smfso^  .......,.....,, ,, ^.. , tine  silky 


240  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  , 

No.  2&i4. 

Oqil  No.  65.    Weight,  31  PouifDS. 

Inside  end  of  coil. 

Sectional  area,  ",0990  x  ".0998  =.0099  square  inch. 

Outside  end  meiisures  ".1007  x  ".1004. 

Gauged  length,  10". 


periocta. 

Sooc«MiTe 
elongAftton 
per  inch. 

PemiMieiit 
aet. 

SoooeasiTe 

pennaacnfe 

net. 

Remarks. 

Total. 

Persqmira 

Pounds, 
48 
495 
990 
1,486 
1,535 
1.584 
1,684 
1,683 
1.788 
1.782 
1.832 
1,881 
1,931 
1.980 
2,030 
2.079 
2.129 
2.228 
2,277 
2,292 

Pounds. 
6,000 
60,000 
100.000 
160.000 
156,000 
160.000 
165,000 
170,000 
175,000 
180.000 
185.000 
190,000 
196,000 

205!  000 
210,000 
21^000 
225,000 
230,000 
231,520 

InefL 
0.    . 
.00170 
.00350 
.00531 
.00651 
.00570 
.00887 
.00002 
.00624 
.00641 
.00666 
.00683 
.00708 
.00728 
.00756 
.00795 
.00950 
.020 
.027 

Inch. 
0. 

.00170 
.60180 
.00181 
.00020 
.00019 
.00017 
.00015 
.00022 
.00017 
.00025 
.00017 
.0002d 
.00026 
.00027 
.00040 
.00165 
.01060 
.007 
.007 

Inch. 
0. 

Jncfc. 

Initial  load. 

Elaatio  limit 
Tensile  Btienffth. 

General  ovmmarjf. 

Tensile  strength  per  square  inch  of  orieioal  Mction ponnds..  S31.6ao 

Slastio  limit  per  souare  inoli  of  original  section do...  200,900 

Elongation  per  inon  alter  mpture ^ indi..      0.018 

Elongation  per  inch  under  strain  at  elasticlimit do...    ,007X8 

Redaction  in  area  after  rupture,  per  centum  of  original  section 36.4 

Position  of  rupture 6''.6  outside  the  ganged  eeotum 

Character  of  broken  snr£soe flnesOky 


TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  Ii845. 

Coil  No.  66.    Wbiqht,  33J  Pounds. 

Oatfiide  end  of  cH>il. 

Sectional  area,  'M009  x  'M014  =.0102  nquarc  inch. 

Inside  end  measures  'MOOO  x  'M002. 

Ganged  length,  10''. 
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Applied  loiiU. 

SlonffatloB 

Saecessfvo 
elongation 
pertooh. 

Permanent 
set. 

SaooeatflTe 

permanent 

act. 

Remarkb. 

ToUO. 

'nar* 

jlS^ffib 

51 
510 
1,080 
1,588 
1,581 
1,632 
1.688 
1,734 
1,785 
i;838 
1.887 
1,888 
1.888 
a.  840 
2,001 

Fbimilt. 

fl^OOO 
60,000 
100.008 
180,000 
156,000 
160,000 
165.000 
170,000 
175.000 
188.008 
185,000 
180,000 
105^000 
200,000 
!2fl.V  OAO 

Inek, 
0. 

.00178 
.00382 
.00547 
.00368 
.00582 
.00688 
.00618 
.00638 

.'00078 

.00700 

.00728 

.00785 

.01490 

.017 

.038 

Inch, 
0. 

.00178 
.00184  . 
.00185 
.00021 
.00014 
.00017 
.00010 
.(H)020 

inek, 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

.00022 
.00018 

.00022 
.00038 
.00057 
.00668 

.00250 

2.M2    1      210.000 
2. 183           215.  IMM 

.^1 



Tenaile  etrencth. 

' 

General  nummary. 

TcmAe  atrOBgih  per  aqnare  inob  of  original  aectton potmda..  215,000 

Slaasie  Unit  per  aqnare  Ineh  of  original  section do...  100,000 

Bloiipttlon«per i&ob after mptnre inefa..      0.027 

BottiCatkm  per Ineb under Btr«ln  at elaatic limit do...    .00700 

Bedaetlonin  area  after  mptnre,  per  oeatnm  of  original  aection 40.2 

Pneitlen  of  mptore 4''.4  outaide  the  ganged  section 

-^ T  of  broken  surface fine  silky 

H.  Ex.  14 16 


242  TESTS   OF   IRON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  2846. 
OOIL,  No.  67.     WEiaHT,  46i  POUNDS. 

Specimen  taken  100  ft.  from  outside  end  of  coil. 

Sectioual  area,  ''.0996  x  ''.009I=.0099  square  inch. 

Inside  end  measures  ".0990  x  ".0984. 

Gauged  length,  10". 

Surface  scored  with,  deep  scratches. 


Applied  loads. 

I 
Elonntion 

RuooMmve 
per  inch. 

Fermenent 
set. 

SocoeesiTe 
set. 

Remarke. 

ToUl. 

Peraqiiftre 
inch. 

per  Inch. 

Poundi, 
49 
496 
990 
1,485 
1,636 
1,684 
1,634 
1.683 
1.733 
1.782 
1,832 
1,881 
1.981 
1,980 
1,988 

POttfkf«. 

6.000 
60,000 
100,000 
160,000 
166,000 
160,000 
166.000 
170,000 
176.000 
180,000 
186,000 
190.000 
196,000 
200,000 
200,810 

Inch. 
0. 

.00178 
.00861 
.00661 

.'00690 

.00607 

.00028 

.00661 

.00978 

.00717 

.OUOO 

.016 

.028 

.031 

Jneh. 

0. 

.00178 
.00183 
.00190 
.00016 
.00023 
.00017 
.90021 
.00023 
.00027 
.00039 
.00383 
.004 
.013 
.008 

Inch, 
0. 

0. 

Initial  load. 

BlaaUo  limit. 
TenaUestrenKtb. 

General  twmmary. 

Tensile  atrenftth  per  square  iooh  of  original  aeotion » ponnda..  lOQ^eUiO 

Elastio  limit  per  sqnare  inch  of  orifciaM  seotlon do...  176,006 

Elongation  per  inch  after  mptore inch..      6l017 

Elongation  per  inch  under  strain  at  elaatlo  limit do..     .00661 

Bednotion  in  area  alter  mptore,  per  oentam  of  original  aeotion 88w4 

Position  of  mptare 1''.45  ontaide  the  gange  aeetion 

Character  of  broken  surflsoe tInesUky 


TE8TS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  2847. 

OoiL  No.  68.    Weight,  39  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'MOOO  x  'M006=.010  square  inch. 

(xaaged  length,  1(K'. 
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Blonntion 
per  mo  . 

SaoMMiTe 
elonntlon 
perlnoh. 

■et. 

SnooeMlTV 
permaiienfe 

BeBirks. 

Tot«L 

Pdrnoaan 

PfundM. 
60 
600 

1,000 

ijooo 

1,650 
1,000 
1.060 
1,700 
1.750 
1.800 
1,860 
1,800 
1.860 
8.000 
2.060 
2.100 
2.150 
2.200 

Poundi, 
6,000 
60,000 
100,000 
160^000 
156.000 
100,000 
106.000 
170.000 
176.000 
180.000 
186.000 
180,000 
106,000 
200.000 
200,000 
210,000 
216.000 
220.000 

Ineh. 
0. 

.00172 
00304 
.'00588 
.00697 
.00670 
.00507 
.00012 
.00636 
.00050 
.00076 
.00006 
.00716 
.00738 
.00813 
.013 
.018 
.028 

Inch, 
0. 

.00172 
.00182 
.00174 
.00010 
.00018 
.00027. 
.00016 
.00028 
.00016 
.00026 
.00020 
.00020 
.00028 
.00106 
.00467 
.006 
.010 

IndL 
0. 

Inch. 
0. 

Blaetio  Unit. 
TenaUestreDgth. 

' 

General  eumwMry 


Tenefle  sOrength  per  aqaare  ineh  of  original  seotlon pounds..    220,000 

Beetle  limit  per  Miinre  ineh  of  originefeection • do...    200.000 

KleDgetion  per  inon  after  rapture inob..       0.01& 

Xloogatlon  per  inch  nnder  strain  at elaetie  limit do...      .00788 

Bednetion  in  are*  after  mptnre,  per  oentom  of  original  seetion 44.0 

Fosltionofniptare 7".8  ontelde  the  ganged  seetion 

Chancter  of  woken  sorfiMe fine  silky 


244  TESTS   OF   IBON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2848. 

Coil  No.  69.    Weight,  34|  Pounds. 

Outside  end  of  coil. 

Sectional  area,  'M012  x  'M005  =.0102  square  inches. 

Inside  end  measures  'MOOO  x  ".0998. 

Gauged  length,  ''10. 


AppUedkwds. 

ElODsation 
per  inoli. 

Suflcemlre 
eloni^Bliion 
per  inch. 

Mt. 

Socoesslve 

permanenl 

net. 

Remarks. 

Total. 

FerMQMe 
inch. 

Pounds. 
51 
510 

Pounds, 
6,000 
50,000 
100,000 
160.000 
155.000 
160,000 
165.000 
170,000 
175,000 
180,000 

i8a.ooo 

190,000 
106,000 
200,000 
203,560 

Ineh. 
0. 

.00180 
.00862 
.06550 
.00568 
.00867 
.00605 
,006l'6 
.00648 
.00668 
.00692 
.00730 
.01240 
.020 
.026 

Jneh. 

.00180 
.00182 
.00188 
.00018 
.00619 
00608 

'.oooao 

.00023 
.00020 
.00024 
.00038 
.00510 
.00700 
.006 

Ineh. 
0. 

Inch. 
0. 

Initialload. 

ElaaUolimii. 
TeoflUeBtreoglli. 

1,020 

1,530 

i,:«i 

1, 6:t2 

1,681 

1,734 

1,785 

1,830 

1,887 

1.03i) 

1.980 
2,040 
2,066 

'  ••••"" 



. 

Cttneral  Summarif. 

Tensile  ntreniEth  per  square  inch  of  orisinal  seoiion pounds..  202,650 

Elastic  limit  per  square  inch  of  originu  section do...  185, 66t 

Elougation  per  inch  after  rupture* ,...ineh..      0.016 

Elongation  per  inch  under  strain  at  elastic  limit do..      .OOQM 

BiNlatition  in  area  after  rupture,  per  centani  of  original  aeotien 46.1 

Position  of  rupture ; ,  .8".  8  ootside  the  ganged  Beetl«« 

Character  of  broken  smrfaee fine  silky 


TESTS  OF   IRON,  STEEL,  AND   OTHEB  MATERIALS. 
No.  2849. 

Coil  No.  70.    Weight,  27  Pounds. 

Inside  end  of  coil. 

Sectional  area,  '^0996x''.0997=.0099  square  inch. 
Oatside  end  meaeores  '^099ix'^0992. 
Ganged  length,  W. 
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^sr 

tNirlnoh. 

Pemuuient 
set. 

SnooeMire 
set. 

BflRUffks. 

Total 

PersquAre 

Poundi. 

40 

406 

980 

1,485 

1,086 

1,684 

1,684 

1.08B 

1.733 

is 

1.881 
1,880 
2.030 
8,078 
2,110 

Fovndt. 
5^000 
60,000 
100,000 
160.000 
156,000 

165,000 
170,000 
176,000 
180.000 
185^000 
180.000 
106,000 
2001000 
20^000 
210,000 
218,180 

Inch. 
0. 
.00174 
.00354 
.00638 
.00555 
.00670 
.00500 
.00611 
.00630 
.00650 
.00674 
.00702 
.00754 
.01030 
.01850 
.020 
.026 

Inch. 
0. 

.00174 
.00180 
.00179 
.00622 
.00016 
.00020 
.00021 
.00019 
.000-iO 
.00024 
.00028 
.00062 
.00276 
.00320 
.00650 
.006 

Ifidi, 

Inch, 

iBlUAllOild. 

I 

1 

SlMtte  limit. 
Teiuilettnmjcth. 

Gentral  tufntnary. 

Tensile stnaKih per iqiiArelDeli of oriciiiAlMoUoB pounds..  213.130 

Sleeticlimif  peraonereinohofonginuseotioii do...  180,000 

Wnngetion  per  inen  efter  raptare     iucb..      0.011 

Shmgationperiiicb  nnder strain  at  eliiAtle limit do...    .00074 

Bednotioa  in  area  alter  raptare,  per  centum  of  original  seotion 88.4 

PoatOooofrnptare 9".66  oatalde  tbe  ganged  section 

CfaanMter  of  broken  snrftiee fine  silky 


246  TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2850. 

Coil  No.  71.    Weight,  39^  Pounds. 

Outside  end  of  coil. 

Sectional  area,  <M007  x  ''.1002  :=  .010  square  incli. 

Inside  end  measures  same  as  outside. 

Gauged  length,  lO''. 


AppUed  loads. 

SnooesaiTe 
per  inob. 

Pennaaeiit 
set. 

SoeceaaiTe 

permanent 

eet. 

Remariu. 

Totel. 

Per  sqaare 
inob. 

periDOh. 

Pouinda. 
60 
600 
1,000 
1,500 
1,550 
1.000 
1.050 
1,700 
1.750 
1.800 
1,860 
1000 
i;060 
2.000 
2,050 
2.100 
2,160 
2,187 

Pounda, 
5,000 
60,000 
100.000 
150,000 
156,000 
100,000 
105,000 
170.000 
175.000 
180,000 
185,000 
100.000 
105,000 
200.000 
205.000 
210.000 
215,000 
218,700 

Inch. 

0. 

.00178 
.00368. 
.00547 
.00565 
.00582 
.00002 
.00622 
.00648 
!00668 
.00688 
.00708 
.00738 
.00782 
.00040 
.  01475 
.021 
.034 

Inch. 

0. 

.00178 
.00190 
.00170 
.00018 
.00017 
.000») 
.00020 
.00026 
.00020 
.00020 
.00020 
.00030 
.00044 
.00158 
.00585 
.00625 
.013 

jMdk. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  Unit. 
Tenaile  atrengtJi. 

General  ntmmarj/, 

Tenaile  strength  per  aqnare  inch  of  original  aeetlon poooda..  218L700 

Elaaticlfniitper  aqnare  inch  of  original  aection : do...  100,000 

Elongation  per  inch  after  mpture inch..      O.0V7 

Elongation  per  inch  under  strain  at  elaaUo  limit do...    .00708 

RednoUon  in  area  after  rupture,  per  oentnm  of  original  aection 4&0 

Posit  ionof  mpture 3".85  inatde  the  gauged  aection 

Character  of  broken  aurfiMSe fine  ailky 


TESTS  OP  IROK,    STEEL,    AND   OTHER    MATERIALS. 
No.  2851. 
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OoiL  No.  72.    Wbioht,  27J  Pounds. 

Inside  end  of  coil. 

Sectional  area.  '^0992  x  ''.0995=.0099  square  inch. 

Oatside  end  measures  'M023  x  'M005. 

Ganged  length,  W\ 

Coils  over  its  diagonal  with  diflionlty. 


per  Inch. 

BnCMMiTV 

elongaliton 
pertaieh. 

Permuent 
set. 

SaooeMiTe 
set. 

H^^ff^^rllll, 

Total. 

•"^a"-" 

PotMUl*. 

49 
496 
990 
1,486 
1.536 
1.684 
1,634 
1.683 
1,733 
1,783 
1,832 
1.881 
1.981 
1.980 
2.030 
2.679 
2.129 
2,170 

Ptnmd$. 
6,000 
50.000 
100,000 
150,000 
166»900 
160.000 
165,000 
170.009 
176.000 
180.009 
185,000 
190.090 
196.000 
200.009 
206.000 
210,000 
216,009 
219,190 

Inch, 

•s^ 

.00558 
.00678 
.00594 
.00610 
00630 
.'90650 
.00670 
.00691 
.00716 
.00744 

.oon8 

.00918 
.014 
.018 
.032 

JfUk. 

0. 
.00182 
.00>86 
.00190 
.00020 
.00016 
.00016 
.00020 
.00030 
.00029 
.00021 
.00OJ6 
.00028 
.00034 
.U0II9 
.00482 
.004 
.014 

Ineh. 
0. 

Inch, 
0. 

Initial  loftd. 

SlMtic  limit. 
Tensile  strength. 

Omterdl  summary. 

Tenefle  strength  per  sqnsre  ineh  of  original  seotion pounds..  219.190 

EJasticlimlt  per  sooAie inch  of  origiosi  section do...  190,000 

JClOBgntion  per  Inch  sfler  rapture Inch..      0.017 

Elongntion  per  Inch  under  strain  St  elMUo  limit do...    .00716 

Rednotjon  in^vea  alter  rupture,  per  centum,  of  original  section 43  4 

Position  of  rupture 8''.  outside  the  gauged  seotion 

Character  of  biokeasurfiMe line  silky 


248  TESTS  OF  IRONy  STEEL,  AND   OTHER  MATERIALS. 

No.  2852. 

Coil,  No.  73.    WEiaHT,  264  PouWDS. 

Outside  end  of  coil. 

Sectional  area,  'M006  x  '^a996  s  .010  square  inch. 

Inside  end  measures  ''.0995  x  'M>990. 

Gauged  length,  W. 

Coils  over  its  diagonal  with  difficulty. 


AppU* 
Total. 

Kl  loads. 

Per  801  arc 
inoh. 

Blonjratkm 
por  Inch. 

SiieceMive 
eloneailon 
pcrmob. 

PemuuiaBt 
tet. 

SnooeMtve 
pe.uu5jH,ui 

Bcmarlu. 

Poundg. 
50 
500 
1.000 
1.600 
1,550 
1,600 
1,650 
1,700 
1,750 
1.80«) 
1,850 
1,000 
1,060 
2,000 
2,060 
2.106 
2,146 

Poundi. 
6,000 
60,000 
100,000 
150.000 
16.\000 
160,000 
106,000 
170.000 
175.000 
180,000 
185,000 
190,000 
105.000 
300.000 
206,000 
210.000 
214,600 

Ineh. 
0. 

.00180 
.00360 
.00550 
.00570 
.00388 
.00615 
.00638 
.00654 
.000711 
.00608 
.00717 

.oorj7 

.00772 
.0081H 
.01470 
.622 

Inch. 

0. 

.00180 
.00180 
.00102 
.00018 
.00018 
.00027 
.00023 
.00018 
.00024 
.00020 
.00019 
.00020 
.00«85 
.00046 
.00668 
.00730 

Inch, 

Inch, 
0. 

Initial  load. 
Slaatlo  limit. 

General  summary, 

Tebnileatrength  per  aqnare  inoh  of  original  siMitioii pooads..  214,608 

Klanticlimii  per  sqnare  inch  of  original  section do...  186,080 

Klongation  per  inth  after  raptare inch..      0.001 

Elongation  per  inch  under  strain  at  elastic  limit ....do...    .807S3 

Reduction  in  area  after  mptnre,  per  centum  of  original  section 4SL0 

Posit^n  of  mptare 10"  outside  th«  gungsd  lengfh 

Character  of  broken  surface .ilnesil&y. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2863. 

OoiL  No.  74.    Weight,  44  Pounbs. 

Specimen  taken  100  feet  from  oataide  end  of  ooil. 
Sectional  area,  'MU06  x  ''.1005  =  .0101  square  inch. 
Inside  end  measures  ''.0996  x  ".0994. 
Ganged  length,  10". 
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ElongailOB 
perliioh. 

Sneceetive 
elongation 
perinoli. 

PennancDt 
•et. 

Soceeaeiye 
■et 

Senarka. 

Total. 

Per  square 
inoh. 

Pounda. 
51 
906 

1910 
1515 
1565 
1616 
I960 
1717 
1767 
1818 
1868 
1919 
1969 
2020 
2970 
3121 
2171 
2221 
2272 
2287 

P9und§. 
6^909 
60,000 
100.000 
150,000 
155.000 
100.000 
165.000 
170,000 
175,000 
180,000 
185,000 
190.000 
105,060 
200,000 
205.000 
210, 000 
215,000 
220.000 
225,000 
226L440 

Jfidk. 

a 

.00175 
.00869 
.00648 

'.00678 
.00698 
.00618 
.00698 
.00657 
.0067d 
.00697 
«    .00719 
.00739 
.00786 
.•J0942 
.01320 
.019 
032 
.036 

Inch, 

a 

.00175 
.00184 
.00184 
.00017 
.00018 
.00020 
.00020. 

J0<»0 
.00019 
.00021 
.00019 
.00022 
.00020 
.00047 
.00159 
.00375 
.00380 
.018 
.004 

0. 

luek, 
0. 

Inituaioad. 

Staatio  limit 
TenaUeBtrongtb. 

General  «ii»«uiry. 

Tenaileatrengtli  per  aqnare  inch  of  original  aeetton poanda..  226,440 

Stantle  limttperaonare  inoh  of  original  aection do...  200.000 

noDgatlon  per  Incn  after  rupture inob..      0.020 

Slonicatioa  per  inch  under  strain  at  eUMtio  limit do    .    .(|0739 

Bedaetlon  in  are*  after  rapture,  per  centum  of  original  section 36.6 

Peettion  of  rupture 9".  8  outside  tlie  gauged  aeotion 

Chandler  of  broken  surflMe flneallkj 


250         TESTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS 

No.  2864, 
OorL  No.  75.    Weight,  29  Pounds. 

Inside  end  of  coil. 

Sectional  area,  'M002  x  ".0997  =  .010  square  inch. 
Outside  end  measures  'M012  x  'M008. 
Gauged  length,  10^'. 


BlongatSon 
per  inob. 

SaooessiTe 
elooKation 
per  inch. 

PermaDent 
set. 

SnooeMiTe 

permaoent 

aet 

Remarks. 

Total. 

Per  aqaare 

PoundM. 
50 
500 
1,000 
1,500 
1,550 
1.600 
1.650 
1,700 
1.750 
1.800 
1,860 
1.900 
1.960 
2.000 
2.050 
2.100 
2.150 
a.  200 
2.250 
2,300 
2.322 

Poundt. 
5^000 
50,000 
100.000 
150.000 
155,000 
160,000 
166,000 
170,000 
175,000 
180,000 
185,000 
190,000 
195.  COO 
200.000 
205.000 
210,000 
215,000 
22.).  000 
2Sr5.000 
230.000 
282,200 

Jfiefc. 

0. 

.00168 
.00367 
.00537 
.00548 
.00568 
.00588 
.00608 
.00627 
.00647 
.00667 
.00687 
.00707 
.0u727 
.00768 
.00813 
.00980 
.013 
.016 
.022 
.031 

Inch. 
0. 

.00168 
.00189 
.00180 
.00011 
.00020 
.00020 
.00020 
.00019 
.00020 
.00020 
.00020 
.00020 
.00020 
.00041 
.00045 
.00167 
.00320 
.003 
.006 
.009 

IfUh, 

0. 

Ineh. 
0. 

Initial  load. 

Slaaticlimit 
Tensile  streDRth. 



General  eummarif. 

Tensile  strength  per  sqoare  inch  of  orifinsl  section pounds..  232,200 

Elastic  limit  per  sqnare  inch  of  original  section do  ..  200,000 

Elongation  per  inch  after mptnro Inch..      0.02<| 

Bloogation  per  inch  under  strain  at  elastic  limit do...    .06727 

Reduction  in  area  after  rupture,  per  centum  of  original  section 36.0 

Poidtion  of  rupture r'.85  outside  tiie  gauged  aaetion 

Cbaracterof  broken  surface flnesUky 


TESTS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2855. 

OoiL  No.  76.    Weight,  26J  Pounds. 

Ontside  end  of  coil. 

Sectional  area,  'M002  x  "M88  =.0099  square  inch. 

Inside  end  measures  same  as  outside. 

Gauged  length,  10. 
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Slonntioii 
perlDch. 

SaooMsiTe 
donntlon 
perlnch. 

Pennanent 

■et. 

SaooMtlTe 

pemmaent 

set. 

lUniarka. 

ToUL 

PerMm«re 

Pomtdt, 

49 

495 

990 

1.485 

1,536 

1,584 

1,034 

1,681 

1.733 

1.782 

1.932 

1.931 
1.080 
2,030 

Fnnuii. 
6,000 

50.000 
100,000 
150.000 
155,000 
100,000 
105,000 
170.000 
175,000 
180,000 
185.000 
190,000 
198^000 
200,000 
205,000 

Inek. 
0. 

.00108 
.00349 
.00587 
.00551 
.00669 
.00588 
.00607 
.00627 
.00654 
.00676 
.00606 
.00760 
.01680 
.028 

Inek, 

Ol 

.00168 
.00181 
.00188 
.00014 
.00018 
.00019 
.00019 
.00020 

X 

.00022 
.00062 

!  01120 

Inch. 
0. 

Inch, 
0. 

InltialloMl. 

BlKttie  limit. 
TeiMile8tz«Dgtli. 

Oetural  sufHmary, 

TeiMllA  ■trangth  per  aqiuure  inch  of  original  seotion pounds..  205,000> 

Elaatio liout per  MiiMO inoh  of  originaraection do...  190,000 

Elongation  per  inch  aftermptnre inch..     0.014 

Xloo^ition per inoh under atraln at elaatlo limit do...    .00606 

Bedaotion  in  area  after  mpture,  per  oentnm  of  original  aeotion 3&4 

Podtion  of  niptare 7".  25  ootalde  the  ganged  aeotlon 

Cbaraoterof  Srokan  anrftwe fine  silky 


252  TESTS   OP   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2856. 

Coil  No.  77.  WBianx,  26  PoimDs. 

Inside  end  of  coil. 

Sectional  area,  ^'.0997  x  .0998  =  .0099  square  inch. 
Outside  end  measures  'M015  x  'M014. 
Gauged  length,  10". 


Applied  loads. 

perTnofa. 

SacooMlve 
fsknutatioii 

Pennanest 
aet. 

SaccoHiTe 
pefmaaent 

Mt. 

BemarkB. 

Total. 

Perftnuire 

porlndi. 

Poundi, 
49 
495 
090 
1,486 
1,636 
1,684 
1.634 
1,683 
1,738 
1,782 
1.832 
1,881 
1,031 
1,990 
2,030 
2,079 
2,129 
?,180 

Poundt, 
6,000 
80,000 
100.006 
150,000 
156.000 
160,000 
166,000 
170,000 
176.600 
180,000 
186.000 
190.000 
195,069 
200,000 

210,000 
216,000 
217,170 

Inch. 

6. 

.00171 
.00360 
.00627 
.00543 
.00663 
.00583 
.00003 
.00623 
.00643 
.00063 
.06683 
.00710 
.00746 
.00785 
.017 
.028 
.686 

Jneh, 

0. 

.00171 
.00179 
.09177 
.60016 
.60020 
.60020 
.00020 
.00020 
.00020 
.00020 
.00020 
.00027 
.00035 
.00046 
.00915 
.Oil 
.007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
TeoaUe  atremcth. 

........•• 

Qeuerdl  »ummary. 

TonsUe  strength  p«r  square  inch  of  origlBal  seetion pounds..  217,170 

Klaatio  limit  per  sanam  inch  of  original  section do...  199.066 

Klongatton  perincb  after  mptare • inch..     6.021 

Elougiii  ion  per  ineh  wider  slraln  at  elastic  limit do...    .06683 

lte«liiotion  in  area  after  raptnre,  per  oentam  of  original  section 88.4 

Position  of  mptoie y  ontalde  the  gaaged  aectkni 

Character  of  broken  snrlhce fine  silky 


TEATS  OF  IBONy   STEEL,   AND   OTHEB  MATERIALS. 

No.  3857. 

OoiL  No.  78.    Weight,  61|  PoxmDs. 

Specimens  taken  100  feet  from  oatside  end  of  ooil. 
Sectional  area,  ^M006  x  'M003  =  .010  square  inch. 
Inside  end  measures,  ''.0908  x  ''.0008. 
Ganged  length,  10". 
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Applied  loiids. 

p^noh. 

SoMeatlTtt 

sei. 

SaooMfllT* 
peniua«a4 

Mt. 

BflOMrk*. 

Total. 

Permuftre 
inoli. 

Pmmd$. 
60 

560 
1,000 
1,500 
1,660 
1,600 
1.650 
1,700 
1.750 
1.800 
1.850 
1.900 
1,950 
2,000 
2,050 
2,100 
2,160 
2,200 
2,250 
2,288 

6.060 
50,600 
100,000 
160,006 
156.000 
160,000 
165.000 
170,000 
175,000 
180.000 
185,000 
190,000 
195,000 
200.000 

i^s: 

216.006 
220,000 
225,000 
226,800 

IfUk, 

0. 
.00168 
00348 
.00538 

.oos:« 

.00664 

<  00o84 

.06602 

.00622 

.00641 

.00660 

.00681 

.00706 

.60720 

.00758 

.00805 

.61016 

.016 

.021 

.040 

Jneh. 

0. 

.00166 
,00180 
.00190 
.00012 
.00014 
.00020 
.00618 
.00020 
.00019 
.60619 
.06021 
.00024 

..00026 
.00028 
.00047 
.00216 
.00585 
.006 
.019 

Inek, 

a 

InelL 
0. 

Initijaioid. 

Blutklimll. 
Tensile  strength. 

* 

Genertil  9umwuurg, 

Tettidle  strength  per  sqnue  inoh  of  originsl  section pounds..  228^800 

XtoaftiB  limit  per  sonsrelneh  of  orlginsTseetton do  ...  206,fN)0 

XlsBgBti^  per  inch  sfler  rupture inch..     0.031 

SleagntMni  per  Ineh  under  strain  »t  elastic  limit do...    .06730 

Sedoctaon  in  area  after  rupture,  per  oeatum  of  original  seetion 86.0 

Pioaltkm  of  rapture 2^.4  inside  the  ganged  section 

Ctencter  of  hnikeo  snrflwe flnesilk> 


254  TESTS   OF   IRON,    STEEL,    AND   OTHEB  liATERULS. 

No.  2858. 

CojCL  No.  79.    Weight,  68J  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ''.0M6  x  ^'.0996  =.0090  square  inch. 
Oatside  end  measores  'M025  x  'M025. 
Ganged  length,  ^MO. 


Applk 
Total. 

Bdlonds. 
Per  sqaftra 

perlneh. 

SacoesoiTe 
elonpfction 
per  inch. 

Permaoent 
set.. 

SnocesaiTe 
permanent 

set. 

Bemarka. 

Poundt. 

40 

485 

080 

1,485 

1^535 

1,C84 

1,684 

1,683 

1,733 

1,782 

i;882 

1.881 

1,081 

i;8»> 

2,030 
2,070 
2,120 
2,178 
2,228 
2,277 
2,280 

Poundt. 
6,000 
50,000 
100,000 
150,000 
155,000 
160.000 
165,000 
170,000 
175,000 
180,000 
185,000 
100,000 
185,000 
200.000 
205.000 
210.000 
215.000 
220,000 
225.000 
230,000 
232,220 

Inch. 
0. 

.00173 
.00358 
.00638 
.00658 
.60573 
.00587 
.00603 
.60628 
.60648 
.00663 
.00683 
.60708 

.00748 

.00773 

.00823 

.01060 

.015 

.023 

.087 

Tneh. 
0. 

.00178 
.00180 
.00180 
.00020 
.00020 
.00014 
.00016 
.60020 
.00020 
.00020 
.00020 
.00090 
.00030 
.00025 
.00025 
.00050 
.00237 
00440 
!008 
.014 

Inek. 
0. 

InOL 
0. 

InitiellMd. 
Elastio  limit. 

' 

i   

Tenaile  etrnngth. 

•"•" 

General  summary, 

Tennile  Btmnfftb  per  square  inch  of  oriirinal  section p«mnda..  282.220 

SlaBticUmit per  iiqaare  inch  of  orijElDal  section do....  210. OOO 

Elongiition per  iDcn  after  ruptare '. indi..      0.08O 

Eloucatton  per  inch  nnder  strain  at  elastio  limit ...« du 00778 

Kedoction  in  areaaftermptnre.  per  centom  of  original  sectloB 48.4 

Position  of  mptnre 6".8  ontaide  the  ganged  sootkMK 

Character  of  broken  surface Une  ailky 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2859. 

OoiL  No.  80.    Weight,  73f  Pounds. 

Speciuien  taken  100  feet  from  ontside  end  of  coiL 
Sectional  area,  '^099G  x  '^0997  =  .0009  square  inch. 
Inside  end  measares  'M018  x  'M018. 
Gauged  length,  10"'. 


256. 


Elonsatioii 
perlnoh. 

Saoceeeivo 

Permenent 
eet 

Sacoessive 

BeoMka. 

TottL 

Per square 
inoh. 

P^undi, 
48 

496 
990 
1,406 
1,635 
1.584 
1,034 

hm 

1,783 
1.782 
1,832 
1,881 
1,931 
1,980 
2,0» 
2.079 
2.129 
?.178 

Poundg. 
6,000 
60,000 
100,000 
150,000 
155.000 
100.000 
105.000 
170,000 
175,000 
180,000 
185.000 
190,000 
196,000 

205i000 
210,000 
215.000 
220,000 

Inch. 
0. 

.00173 
.00360 
.00528 
.00548 
.00S08 
.00688 
.00509 
.' 00017 

.00000 

.00078 

.00703 

.00730 

.00778 

.018 

.010 

.040 

IndL 
0. 

.00178 
.00177 
.00178 
.00020 
.00020 
.00015 
.00010 
.00018 
.00028 
.00020 
.00018 
.00026 
.00027 
.00048 
.00522 
.008 
.024 

Ineh. 
0. 

0. 

Initial  Imd. 

saaatk)  limit 
Tensile  strength. 



Gm^enU  tummarjf. 

Tensile  strenj^fa  per  sqaare  ineh  of  oiicinal  section pounds..  220,000 

Xiastto  limit  per  sqaare  inch  of  original  section do...  200,000 

ElongatioD  per  Inch  after  mptare inch..      0.025 

Elongation  per  inch  nnder  strain  at  elaatio  limit do...    .00790 

Beilnctioa  in  area  After  mptore,  per  centom  of  original  aeotion 40.4 

Posi  ion  i»f  rapture 1".66  outside  the  gauged  section 

Character  of  hrokenaurfaoe '• ilne  silky 


256  TESTS   OF   IRON^    STEEL,    AND   OTHER   MATERIALS. 

No.  2860. 

Coil  No.  81.    Weight,  32^  Pounds. 

Inside  end  of  coil. 

Sectional  area  ^'.0994  x  'M002  =.0099  square  inch. 
Outside  end  measures  ''.0U98  x  'M017. 
Gauged  length,  10"'. 


Applied  loads. 

Elonjcatioii 
per  inch. 

periodh. 

PennaDent 

set 

Sooceeaive 

Bemarka. 

TotaL 

Perwroare 

PoundM. 
49 
496 
990 
1,485 
1,535 
1.584 
1.634 
1.683 
1.738 
1,782 
1,832 
1.881 
1,931 
1.980 
A  030 
2.070 
2,125 

5,000 
50.000 
100,000 
150,000 
155,000 
100.000 
165,000 
170.000 
175.000 
180.000 
185,000 
190,000 
105.000 
200,000 
205,000 
210.000 
214.650 

Jneh, 

0. 

.00167 
00343 
[00530 
.00546 
.00065 
.00580 
.00600 
.00622 
.00642 
.00666 
.00600 
.00720 
.00760 
.00990 
! 01975 
.033 

Inch. 
0, 

.00167 
.00176 
.00187 
.00016 
.00019 
.00015 
.00020 
.00022 
.00020 
.00024 
.00024 
.00030 
.00040 
.00230 
.00985 
.01325 

IndL 
0. 

Inch. 
0. 

Initial  load. 
ElaaUoliBii. 

Getural  §ummai^, 

T(N|siie  strength  per  sqniire  inch  of  original  section poonds..  214. 6S0 

Blastio  limit  pnr  square  inch  of  original  section  do  ..  190,000 

Elongation  per  inch  after  raptare inch..      0.026 

BloDgation  p«r  inch  under  strain  at  elastic  limit do...    .00600 

Reduction  in  area  alter  mptare,  per  cenUun  of  original  section 41.4 

Position  of  ntpture •. ".60  inside  the  ganged  section 

Character  or  DToken  surface flne  silky 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2861. 

Coil  No.  82.    Weight,  72  Pounds. 

Oatside  end  of  coil. 

Sectional  area,  'M019  x  'M016  =  .0103  square  inch. 

Inside  end  measures  'MOOO  x  'MOOO. 

Gauged  length,  lO"'. 
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Elongation 
perlnolu 

Saocessive 
olongation 
per  Inch. 

Permuient 
aot. 

Sncceuive 

permanent 

set. 

Bemarks. 

TbteL 

PersmiBn 

51 
515 
1,080 
1,546 
1506 
1^648 
1,600 
1,751 
1,802 
1,864 
1,905 
1,»7 
$006 

Sooo 

2,111 
2,163 
2,214 
2.285 
2.317 

Pomult. 
5^000 
50,000 
100.000 
150.060 
156^000 
160,000 
165,000 
170,000 
175,000 
180.000 
185,000 
190.000 
105,000 
200,000 
205,000 
210,000 
215,000 
220.000 
225.000 

Inch. 
0. 

.00182 
.00368 
.00538 
.00562 
.00582 
.00600 
.00623 
.00647 
.00662 
.00682 
.00702 
.00719 
.00748 
.00778 
.00815 
.01020 
.016 
.034 

Inch. 

0. 

.00182 
.00186 
.00170 
.00024 
.00020 
.00018 

Inch. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  atrength. 

.00023 
.000J4 
.00015 



.00020 
.00020 
.00017 
. 00029 

.ooo:io 

.00037 
. 00205 
.00380 
.018 



t"... 

1  General  summary. 

TesaaOe  atvongth  per  square  inch  of  original  aeotion pounds..  225,000 

Stesticlimit  per  square  inoh  of  oriKinafsection ; do...  195,000 

Bkngation  per  inch  after  mptnie loch..      0.010 

Blongation  per  inch  under  strain  at  elastic  limit do...    .00710 

Bednotlon  in  area  after  mptnre  per  oentnm  of  original  section 37.9 

Jesttion  of  raptnre ^' outside  the  ganged  lenjrth 

Cbaraeter  of  broken  snrfiue fine  silky 

H.  Ejc  14 17 
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No.  2862. 

OoiL  No.  83.    Weight,  72  Pounds. 

Inside  end  of  coil. 

Sectional  area,  ".1004  x  ''.0997  =  .010  square  inch. 
Outside  end  measures  'M024  x  ".1031. 
Gauged  length,  10''. 


Applied  loads. 

Elongation] 
per  Inch. 

SnoceBBive 
per  inch. 

Permanent 
set 

SaooeMlve 
set. 

Remarks. 

Total. 

Per  Bouare 
incli. 

Pounds. 
50 
500 
1,000 
1,500 
1,550 
1,600 
1, 650 
1,700 
1.750 
1,800 
l,8o0 
1,000 

1, 9r.o 

2,000 
2.050 
2,100 
2, 150 
2,105 

Poundi. 
5.000 
50.000 

100.000 
150.000 
155.000 
160,000 
105,000 
170,000 
17',  000 
180,000 
18J,000 
100,000 
10-..  000 
203, 000 
20.\000 
210,000 
215,000 
219,500 

Piuh. 
0. 
.00170 
.00348 
.00S32 
.00558 
.00572 
.00586 
.00605 
.00622 
.00645 
.00663 
.00682 
,00702 
.00722 
.00758 
.00917 
.016 
.025 

0. 

.00170 
.00178 
.00184 
.00026 
.00014 
.00014 
.00019 
.00017 
.00028 
.00018 
.00019 
.00020 
.00020 
.00036 
.00160 
.00683 
.009 

Inch. 
0. 

O.***  " 

luitialload. 

ElasUo  limit. 
Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  210.600 

Blastio  limit  per  square  inch  of  originu  section do...  200,000 

Elongation  per  inch  after  mptare «.., inch..      0.010 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00722 

Bednotion in  area  after  rupture,  per  centum  of  original  section 88.0 

Position  of  raptors 10".75  outside  the  gauged  section 

Chanoterof  brolcen  surfsoe » flnssUky 


TESTS   OF   IBON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2863. 

Coil  No.  84.    Weight,  69^  Pounds. 

OntsiclQ  end  of  "ooU. 

Sectional  area,  ".0994  x  ''.0996  =  .0099  square  inch. 

Inside  end  measures  'M002  x  'M002. 

Ckiuged  length,  lO''. 
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Applied  loads. 

portaioh. 

Saooessire 
eloiuration 
perlnch. 

Permanent 
set 

Saoceasiye 

permanent. 

.  aeu 

"RAnmrV^ 

ToteL 

Persqiuie 
Inck. 

Poimdt. 

40 

485 

080 

1,485 

1^586 

1,664 

1,634 

1,688 

1.738 

1,781 

1.882 

1.881 

ilosi 

1,980 
2.030 
2,070 

Found*, 
6,000 
50,000 
100,000 
150,000 
166,000 
16a  000 
165.000 
170,000 
175.000 
180.000 
185.000 
180,000 
195,000 
200,000 
205,000 
200,090 

IwA. 

0. 

.00188 
.00856 
.00638 
.00648 
.00568 
.00584 
.00608 
.0068(^ 
.00644 
! 00665 
.00685 
.00722 
.012 
.015 
.021 

IndL 
0. 

.00188 

.00168 

.00172 

.00020 

.00020 

.00016 

.00019 

.00017 

.00024 

.00021 

.00080 

.00037 

.00478 

.003 

.006 

Inch, 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

G0n0ral  gummary. 

Tensile  ttranxth  per  square  inch  of  orisinsl  section pounds..  209,080 

Elasdclimit  per  sonare  inch  of  oxiginal  section do...  190.000 

Elongation  per  inon  after  mptare inch..      0.009 

Elongation  per  inch  nnder  strain  at  elasticlimit do...    .00685 

Bednctlan  in  area  after  mptnre,  per  centum  of  original  section 4L4 

Position  of  mptnze ^'.25  outside  the  ganged  seetion 

Chacacter  of  broken  surface line  silky 
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No.  2864. 

CoDL  No.  86.    Weight,  74^  Pouwbs. 

Specimen  taken  from  near  the  middle  of  the  coil,  the  iMrts  on  either 
side  weighing  38J  and  35$  pounds  respectively. 
Sectional  area,  'M003  X  ".0997=.010  sqnare  inch. 
Outside  end  measures  ^MOOO  x  ''.0d93. 
Inside  end  measures  'M015  x  'MOll. 
Gauged  length,  W. 


BloDgatioiL 
per  inoh 

Saooetatre 
alonntion 
per  Inoh. 

PennaiMnt 
set. 

SaoocMtre 

Bemarks. 

Total. 

PersanAre 

Poundi. 
50 
500 
1,000 
1,500 
1,550 
1,600 
1,650 
1,700 
1,750 
1,800 
1,850 
1,900 
1,090 
2,000 
2.050 
2,100 
2,150 
2,200 
2,260 
2,290 

Pouindt. 
5^000 
50,000 
100,000 
150,000 
155,000 
160.000 
165;  000 
170,000 
175,000 
180,000 
185,000 
190,000 
195,000 
200,000 
205,000 
210,000 
215,000 
220,000 
225,000 
229,000 

Inch, 
0. 
.00184 

; 00547 

.00668 

.00584 

.00508 

.00623 

.00642 

.00665 

.00680 

.00696 

.00708 

.00726 

.00750 

.00705 

.00875 

.014 

.018 

.080 

0. 

.00184 
.00178 
.00185 
.00021 
.00016 
.00014 
.00024 
.00020 
.00023 
.00016 
.00016 
.00018 
.00018 
.00033 
.00036 
.00080 
.00625 
.004 
.012 

InOL 
0. 

Inch. 
0. 

Initial  load. 

BlaaUo  limit. 
Tensile  strength. 

..«••• ...... 

V 

1 

OeMTol  tmnmary. 

Tensile  strength  per  sqnare  inoh  of  original  section ^ pounds..  220.000 

Slastio  limit  per  sqnare  tnoh  of  original  section « do...  200,000 

Elongation  per  inch  after  mptore inch..      0.012 

Elongation  per  inoh  under  strain  at  elastic  limit do...    .00726 

Seduction  in  area  after  mptnre,  per  centum  of  original  section do...       41.0 

Position  of  rupture 12".7  outside  the  ganged  section 

Character  of  oroken  tnxfiace finedUcy 
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TESTS   OP   IRON,  STEEL,  AND   OTHEE  MATERIALS. 


ELECTBICALLT  WELDED  STEEL  WIBE8,  'MO  SQUABE  WIEE. 

Oil-tempered  coils  6-^,  6-2,  and  6-1. 

Tinned  wires  from  coil  No.  4,  and  from  coil  of  tinned  wire  from  first  lot  of 
samples  received  from  the  W^ksbburn  and  Moen  Manofactaring  Company. 

One  sample  of  each  has  burr,  due  to  the  process  of  welding,  left  on 
the  wire  intact;  other  specimens  have  the  burr  filed  off  flush  with  the 
surface  of  the  wire. 

Experiments  upon  different  methods  of  treating  the  welds.  Welds 
not  described  as  having^been  quenched  with  water  or  oil,  which  was 
done  while  the  specimens  were  in  the  welding  machine,  were  allowed 
to  cool  rapidly  in  the  copper  clamps  of  the  welding  machine. 

No.  2636, 

Fbom  Oil-Tempered  Coil  6-3. 

Welding  burr  remoTcd. 

Sectional  area,  'M002  x  ^MOOO  =  .010  square  inch. 

Gauged  length  symmetrical  with  the  weld,  10". 


Applied  londfl. 

Blosgation 
per  inch. 

SaooeeaiTe 
elongation 
per  inch. 

Permanent 
Bet 

Saooessive 

permanent 

set. 

Bemarka. 

Total. 

Per  sqiiAre 
inch. 

Poundg. 
60 
100 
160 

30U 

330 

400 

460 

500 

650 

600 

650 

700 

750 

800 

850 

000 

050 

1,000 

1,060 

1,100 

1^150 

1,200 

1,250 

1,306 

1.360 

1,40U 

1.450 

1,480 

Pounds. 
5.000 
10,  OCO 
15.000 
20,000 
25,000 
30,000 
36.000 
40, 000 
45,000 
50,000 
55,000 
60,000 
65,000 
70, 000 
75,000 
80,000 
86,000 
90,000 
09^000 
100.000 
106,000 
110. 000 
116,000 
120,000 
126, 000 
130,000 
135,000 
140,000 
145,000 
148,000 

0. 

.00037 
.00057 
.00076 
.00094 
.00110 
.00130 
.00146 
.00166 
.00180 
.00196 
.00212 
.00230 
.00246 
.00264 
.00281 
.00801 
.00310 
.00383 
.00351 
.00370 
.00390 
.00413 
.00436 
.00466 
.00490 
.00616 
.00648 
.00611 

Inch. 
0. 

.00037 
.00020 
.00018 
.00019 
.00016 
.00020 
.00016 
.00021 
.00014 
.00016 
.00016 
.00018 
.00016 
.00018 
.00017 
.00020 
.00016 
.00017 
.00018 
.00019 
.00020 
.00028 
.00025 
.00027 
.00025 
.00026 
.00032 
.00063 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 

0. 

7 

.00003 

.00006 

.00064 

.00049 

General  eumman/. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  148,000 

Elasticlimit  per  square  inch  of  original  section do...  116,000 

Elongation  per  inch  nnder  strain  at  elastic  limit inch..  0.00413 

Reduction  in  area  after  rapture,  per  centum  of  originaJ  section 31.0 

Position  of  rupture near  the  weld 

Character  of  broken  surface fine  silky 

The  exact  locality  of  the  weld  was  not  apparent. 

One-fourth  inch  from  the  place  of  rupture,  on  the  opposite  end  of  the 
weld  it  is  taken  to  be,  there  was  a  reduced  section ;  midway  between 
this  reduced  section  and  point  of  rupture  the  metal  did  not  appear  to 
have  been  drawn  down  during  the  test. 
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No.  2636. 
From  Oil-Tempered  Coil  6-3. 

This  sample  had  the  burr  left  on  it  as  received  from  the  Electric 
Welding^  Company. 

The  borr  was  ^M55  X  'M55  in  cross-section,  and  about  'MO  long. 

The  wire  showed  evidence  of  having  been  heated,  as  judged  of  by  the 
changed  color  on  the  surface;  distances  on  each  side  of  the  weld,  ".20 
and  '^30  respectively.  These  distances  mark  the  limits  of  the  blued 
sections ;  be:!pond  this  the  metal  was  straw  colored,  the  limits  of  which 
were  indefinite. 

This  wire  was  tested  with  the  burr  remaining  intact. 

Sectional  area  of  wire,  'M002  x  'M000==  .010  square  inch. 

Gauged  length,  W. 


Applied  loads. 

1ClATC<ro*«/>n 

SaooesslTe 
eloDfpition 
per  inch. 

Permanent 
set. 

SnooeeslTe 

permanent 

set. 

Remarkfl. 

TotaL 

PerMaure 
inoki. 

pfSTinch. 

Pounds. 
50 
100 
160 
200 
250 
300 
850 
490 
450 
600 
560 
800 
650 
700 
750 
800 
850 
900 
960 
1,000 
1,960 
1,100 

lUso 

1,200 
1.250 
1,300 
1,350 
1,384 

Pounds. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40,000 

45,000 

50,000 

55.000 

60,000 

65.000 

70,000 

75,000 

80,000 

85,000 

90.000 

95,000 

100,000 

105,000 

110,000 

115,000 

129,000 

125,000 

130,000 

135,000 

136,400 

Inch, 
0. 

.00030 
.00050 
.00069 
.00084 
.00103 
.00123 
.00138 
.00155 
.00170 
.00188 
.00204 
.00220 
.00238 
.00255 
.00271 
.00290 
.00305 
.00325 
.00344 
.00362 
.00384 
.00402 
.00422 
.00450 
.00409 
.00492 

Inch, 

0. 

.00030 
.00020 
.  00019 
.00015 
.00019 
.00020 
.00016 
.00017 
.00015 
.  00018 
.00016 
.00016 
.00018 
.00017 
.00016 
.00019 
.00015 
.00020 
.00019 
.00018 
.00022 
.00018 
.00020 
.00028 
.00019 
.00023 

Inch. 
0. 

0. 

Initial  load. 

ElMtioUmit 
TenaUe  strength. 

.00003 

.00003 

.00011 

.00008 

General  summary. 

Tensile  strength  per  square  inch  of  original  section IKrands..  186,400 

Elastic  limit  per  square  inch  of  original  section do —  136,400 

Position  of  rapture in  the  burr,  ".05  from  the  middle 

Character  of  broken  snrface fine  granular 

Fracture  occurred  without  local  contraction  of  the  wire. 
Area  at  place  of  rupture,  'M08  x  'MOG  =  .0114  square  inch. 
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No.  2C37. 

Oil-Tbmi*bred  Wire  from  Coil  6-2. 

Welding  burr  removed. 

Sectional  area,  '^0995  x  ''.0997  =  .0099  square  inch. 

Gauged  length,  10''. 


per  inch. 

Succeaslre 
perlnoh. 

PezmftDflut 
set. 

SucceaslTe 

pennAnent 

set. 

SemArks. 

Total. 

PersqnAre 
ioch. 

Pm^ndg. 

49 

99 

148 

198 

247 

297 

840 

890 

446 

496 

544 

594 

043 

093 

742 

792 

841 

891 

940 

900 

1,039 

1.089 

1.138 

1.165 

Pounds. 

5,000 

10,000 

16,000 

20.000 

26,000 

80,000 

86,000 

40,000 

46,000 

50,000 

66.000 

00,000 

05,000 

70,000 

75,000 

80.000 

85.000 

90,000 

95,000 

100,000 

106,000 

110.000 

115,000 

110,670 

Inch. 

0. 

.00026 
.00046 
.00003 
.00081 
.00097 
.00113 
.00130 
.00160 
.00104 
.00181 
.00198 
.00210 

.00248 
.00207 
.00290 
.00305 
.00319 
.00339 
.00301 
.00390 
.00416 



Inch. 
0. 

.00025 
.00020 
.00018 
.00018 
.00016 
.00010 
.00017 
.00020 
.00014 
.00017 
.00017 
.00018 
.00017 
.00015 
.00019 
.00023 
.00016 
.00014 
.00020 
.00022 
.00029 
.00025 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

t 

Elantio  limit. 
Tensile  strength. 

1 

1                 " 

1 

1 

General  summary* 

Tensile  strength  per  sqnaro  inch  of  orifrinalseotion pounds..  116.070 

Elastic  limit  per  square  inch  of  original  nection .^ do. . .  105, 000 

Elongation  per  inch  under  strain  at  elaBtio  limit inch..  0.00301 

Posinon  of  mptnre in  vicinity  of  the  weld 

Character  of  broken  surface line  granular 

Broke  square  across  wire.    Local  contraction  inappreciable. 


TE8TS   OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2638. 

Oil-Tempbbed  Wire  from  Coil  6^2. 

WeldiDg  burr  not  dressed  off. 

Sectional  area  of  bnrr,  'M56  x  'M65  =.026  sqaare  inch. 
Sectional  area  of  wire,  ^^0995  x  ''.0997 =0099  sqaare  inch. 
Ganged  length,  lO''. 
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Blongatlon 
per  inoh. 

SaoQ60siTe 
elonjcation 
per  inoh. 

Permanent 
net. 

SaooeMlTe 
permanent 

set. 

Bemarka. 

TouL 

Peraqiiare 
inch. 

Poimdf. 
40 
99 

148 

198 

247 

297 

346 

396 

445 

495 

544 

594 

643 

693 

742 

792 

8U 

891 

940 

990 

1,039 

1.089 

1.138 

1,188 

1.237 

1,287 

1.386 

1,386 

1,435 

1.463 

Pou»dM. 

5.009 

10.000 

15,000 

20,000 

25,000 

30,000 

85,000 

40.000 

45,000 

80.000 

55,000 

60,000 

65.000 

70,000 

75,000 

80.000 

85.000 

90,000 

95,000 

100,000 

105,000 

110.000 

115,000 

120.000 

125.000 

130,000 

135,000 

140.000 

145,000 

147,780 

Inch,            Ineh. 
0.                  0. 
00030            (HMno 

Ineh, 
0. 

IndL 
0. 

Initial  load. 

• 
Elastic  limit. 

Tensile  strenth. 

.00050 
.00060 
.00087 
.00103 
.00122 

.00020 
.00019 
.00018 
.00016 
nnoia 

.00188    ,        .00016 
.00153             .00015 

.00169 
.00186 
.00202 

.00236 
.002o2 
.00271 
.00201 
.00305 
.00323 
.00341 
.00361 
.00382 
.00411 
.00441 
.00463 
.00494 
.00529 
.OO.'MS 
.00621 

.00016 
.00016 
.00017 
.00018 
.00016 
.00016 
.00019 
.00020 
.00014 
.00018 
.00018 
.00020 
.00021 
.00029 
.00030 
.00022 
.00031 
.00035 
.00039 
.00053 

• 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnda..  147,780 

Elaatio  limit  per  sqnare  inoh  of  original  section do...  110^000 

Slongatiim  per  inen  nnder  strain  at  elastic  limit inch..  0.00388 

Posiuon  of  nmtnro at  weld,  at  place  of  maximnm  dimwnalnna 

Character  of  Roken  su&ce dull  grannlar,  serrated  edgea 

There  was  a  slight  drawing  down  in  area  close  to  the  welding  borr, 
redacing  the  diameter  "Ml  to  '^002.  The  close  proximity  of  this 
reduced  section  to  the  burr  made  it  inaccessible  to  the  points  of  the 
micrometer  for  exact  measurement. 
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No.  2639. 

From  Oil-Tempereb  Coil  6-1. 

Welding  bnrr  removed. 

Sectional  area,  'MOOO  x  'M000=.01  square  inch. 

Ganged  length,  10''. 


AppUed  IcMds. 

VlnvKVA^ftAn 

Sacceflsive 
eloDfcatlon 

Permanent 
set. 

SncoeeaiTe 
aet. 

Remarta. 

Total 

Per  aqnare 
incL 

permolu 

Poundt. 
60 
100 
160 
900 
250 
800 
850 
400 
450 
500 
550 
600 
000 
700 
750 
800 
850 
900 
050 
1,000 
1.050 
1.098 

Poundi. 

6,000 

10,000 

.   16^000 

'   20^000 

26,000 

80.000 

85,000 

40,000 

45,000 

50,000 

55,000 

60,000 

66.000 

70,000 

76,000 

80,000 

85,000 

90,W) 

9^000 

100,000 

106,000 

109,800 

Inch. 
0. 

.00028 
.00048 
.00068 
.00079 
00094 
.00118 
.00181 
.00146 
.00102 
.00182 
.00201 
.00215 
.00236 
.00251 
.00269 
.00293 
.00807 
.00829 
.00340 
.00679 

Inch. 

0. 

.00028 
.00020 
.00020 
.00016 
.00015 
.00019 
.00018 
.00015 
.00016 
.00020 
.00019 
.00014 
.00021 
.00015 
.00018 
.00024 
.00014 
.00022 
.00020 
.00030 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

* 

Elaatio  limit. 
Tensile  strength. 





............ 

Creneral  summary. 

Tensile  strength  per  square  Inob  of  original  section pounds..  109,800 

Elasticlimit  per  square  inch  of  original  section do...  100,0ue 

Elongation  perinoQ  under  strain  at  elastic  limit inch..  0.O034O 

PoeiQonofmptnre in  the  vicinity  of  the  weld 

Chanwter  of  broken  surface fine  granular 

Local  contraction  hardly  appreciable. 
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No.  2640. 

From  Oil-Tempered  Coil  6-1. 
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Welding-burr  not  removed. 

Sectional  area  of  barr,  'M40  x  'M45==.020  square  inch. 
Sectional  area  of  wire,  'MOOO  x  'M000=.01  square  inch. 
Gauged  length,  W. 


AppUedioodB. 

BloDgation 
permch. 

SncoeasiTe 
elongation 
perlnoh. 

Permanent 
set. 

SncoesslYe 

permanent 

set 

Remarks. 

Total. 

Per  square 

Potmds. 

50 

100 

150 

200 

ISO 

300 

360 

400 

.450 

600 

660 

600 

660 

700 

760 

800 

HBO 

000 

050 

1,000 

1,060 

1,100 

1,150 

l]200 

1.230 

Pounds, 
5^000 
10,000 
16,000 
20,000 
26,000 
30,000 
36,000 
40,000 
45,000 
60,000 
55.000 
60.000 
65^000 
70,000 
75,000 
80,000 
P5,000 
90,000 
05,000 
100.000 
106,000 
110,000 
116,000 
120,000 
123,000 

Inch. 
0. 

.00028 
.00048 
00064 
.00080 
.00000 
.00114 
.00180 
.00146 
.00104 
.00182 
.00200 
.00217 
.00283 
.00261 
.00270 
.00200 
.00304 
.00322 

.oa^o 

.00360 
.00382 
.00400 
.00430 

Inch. 

0. 

.00028 
.00020 
.00016 
.00018 
.00017 
.00016 
.00016 
.00015 
.00010 
.00018 
.00018 
.00017 
.00016 
.00018 
.00010 
.00020 
.00014 
.00018 
.00018 
.00020 
.00022 
.00027 
.00021 

Jneh, 
0. 

Ineh, 
0. 

Xnitialload, 

BlastioUmit    TeubUo 
strength. 

0. 

Oenerdlgummary. 

TflBsfle  strength  per  square  inch  of  original  section pounds..  123,000 

XIaatie  Umit  per  square  inoh  of  original  section do...  123,000 

Position  of  rapture at  the  burr,  ".06  fh>m  the  middle 

Character  of  broken  surface fine  granular 

Area  at  point  of  rupture,  'M06  x  'M05=.011  square  inch. 
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No.  2641. 

Fboh  TnmED  Ooel  No.  4. 

Welding  burr  removed. 

Sectional  aieft,  MOlO  x  'M008s=.0102  square  inch. 

Ganged  length,  10^'. 


Elongation 
perlMh. 

Snooeaaiye 
elongatloD 
perlBQh. 

Permanent 

ML 

permanent 
set. 

Bemarks. 

Total. 

^•loX" 

Powndi. 
51 
102 
158 
204 
256 
306 
357 
406 
459 
510 
Ml 
612 
668 
714 
765 
816 
867 
918 
969 
1,020 
1.054 

P9vmdt. 

5,000 
10,009 
15.000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
60.000 
55,000 
60,000 
65,000 
70.000 
76,000 
80,000 
85,000 
90,000 
95,000 
100,000 
103.830 

0. 

.00029 
.00053 

.00073 
.00067 
.00108 
.00124 
.00148 
.00161 
.00179 
.00197 
.00217 
.00286 
.00256 
.00278 
.00296 
.08348 
.00368 
.00403 
.00483 

Inek. 
0. 
.00029 
.00024 
.00090 
.00014 
.60021 
.00016 
.00019 
.00018 
.00018' 
.00016 
.00020 
.00019 

.00022 
.U0020 
.00045 
.00025 
.00035 
.00030 

InOL 
0. 

inch, 
3. 

Initial  load. 

Elaatic  limit. 
Tenaile  atrength. 

.00005 

.00005 

General  auwmaty. 

Tensile  strength  per  square  inch  of  original  section poonds..  108.330 

Slastio  limit  per  sqoare  inch  of  original  seotion do...    80,6^0 

Elongation  per  inoo  under  strain  at  elastic  limit inch..  Ol  00898 

Position  of  rnptare in  the  vicinity  of  tiie  weld 

Chancterof  oroken  sarfaoe dull,  fine  granular 

In  the  vicinity  of  the  fracture  the  wire  contracted  in  diameter  ''.002i:  • 


TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERUL8. 

No.  2642. 

From  Tinned  Coil  No.  4. 

Welding  btirr  not  removed. 

Sectional  area  of  burr,  ^M47  x  'M53s.02I  square  inch. 
Sectional  area  of  wire,  'MOID  x  "1008=''.0102  square  inch. 
Gauged  length,  W. 
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AppUed  loads. 

Elongation 
per  inch. 

Sacoeesive 
elongation 
per  inch. 

Permanent 
set. 

Soocessive 
permanent 

Bemarks.  * 

Total. 

Per  square 
inch. 

Poimdf. 
51 
102 
4M»3 

204 
255 
306 
357 
408 
452 
610 
561 
612 
668 
714 
765 
816 
867 
218 
262 
1,020 
1,071 

im 

1.173 
1224 
1,275 
1,826 
1,377 
1,428 
1,470 

Poundt. 

5,000 

10,000 

1^000 

20,000 

25,000 

80.000 

85.000 

40,000 

45,000 

50.000 

55,000 

60.000 

65.000 

70.000 

75,000 

80,000 

85.000 

20.000 

95.000 

100,000 

,  105.000 

110,000 

.   115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

144,120 

Inch. 
0. 

.00026 
.00046 
.00065 
.00080 
.00100 
.00115 
.00134 
.00150 
.00166 
.00187 
.00204 
.00224 
.00243 
.00262 
.00284 
.00306 
.00326 
.00345 
.00368 
.00304 
.00428 
.00456 
.00488 
.00537 
.00502 
.00658 
.00754 

Ineh, 

0. 

.00026 
.00020 
.00019 
.00015 
.00020 
.O0OL5 
.00019 
.00016 
.00016 

-.00021 
.00017 
.00020 
.00019 
.00019 
.00022 
.00022 
.00020 
.00019 
.00023 
.00026 
.000.14 
.00028 
.00033 
.00049 
.00055 
.00066 
.00096 

Inch, 
0. 

Ineh 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

■ 





General  summary, 

Tenafle  strength  per  square  inch  of  original  section pounds..  144,120 

Elaatio  limit  per  square  ineh  of  originiu  section do  ..  100.000 

Elongation  per  inch  under  strain  at  elastic  limit inch..  0.00368 

Beduotlon  in  area  after  rupture,  per  centum  of  original  section 20.G 

Poeltloii  of  rupture ".08  from  the  middle  of  tbe  bnrr 

Character  of  broken  surface fine  silky 

Area  at  fracture,  ''.090  x  ".090=.0081  square  inch. 

Oontractiou,  20.6  per  cent. 

On  the  opposite  side  of  the  burr  from  the  fracture,  the  wire  was 
drawn  down  ''.002  in  diameter  over  a  section  of  the  wire  about  -^^  inch 
long. 

H.  Ex.14 18 
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No.  2643. 

From  Coil  op  Tinned  Wire. 

For  original  tests  of  wire  from  this  coil  see  experiments  Nos.  2563  to 
2556,  inclusive. 
Welding  burr  removed. 

Sectional  area,  'M003  x  'M013=.01  square  inch. 
Gauged  length,  10''. 


AppUed  loads. 

Sacoeaaive 
perlncli. 

PermaaaDt 
aet 

Saooaaaive 
aet. 

fiemarka. 

TotaL 

Per  square 
indi. 

per  inob. 

Povndt. 

50 

100 

ISO 

200 

250 

300 

350 

400 

450 

000 

650 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1.050 

1,100 

1,150 

1,192 

Pounds. 
6,000 
10.000 
16,000 
20,000 
20,000 
30,000 
30,000 
40,000 
45,000 
50.000 
05,000 
60,000 
65.000 
70,000 
75,000 
80,000 
85,000 
00,000 
95,000 
100,000 
105,000 
110,000 
115.000 
119,200 

Inch. 

0. 

.00032 
.00053 
.00070 
.00089 
.00104 
.00122 
.00142 
.00161 
.  00181 
.00200 
.  00220 
.00240 
.00261 

.00304 
.00328 
.00354 
.00382 
.00410 
.00448 
.00478 
.00529 

Inch. 
0. 

.00032 
.00021 
.00017 
.00019 
.00015 
.00018 
.00020 
.00019 
.00020 
.00019 
.00020 
.00020 
.00021 
.00021 
.00022 
.60024 
.00026 
.00028 
.00028 
.00038 
.00030 
.00051 

JficA. 
0. 

Inch. 
0. 

IiLitialload. 

Elaatio  limit. 
TenaUe  aferength. 

.00013 

.00013 

Oeneral  summary. 

Tensile  strength  per  aqnare inch  of  orieinftl  section poonda..  110,200 

,  Elaaticlimit  per  sqoare  inch  of  original  sfiotion do...    80,000 

Blongation  perinea  under  strain  at  elasticlimit • inoh..  0.00304 

PosiUon  of  mptore at  or  near  the  weld 

Character  of  brokeo  surface,  dull,  smooth  surface,  minute  granulntion.    The  wire,  ".20  each  aide  of  the 
fracture,  was  reduced  in  diameter  ".002. 


TESTS   OF   IRON,    STEEL,    AND   OTHEB    MATERIALS. 

No.  2644. 
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Fbox  Same  Coil  as  No.  2643. 

Welding  burr  not  removed. 

Sectional  area  of  burr,  ^M72  x  'M72=:.0296  square  inob. 
Sectional  area  of  wire,  'M003  x  'M013=:''.01. 
Gauged  length,  10''. 


Appltod  loads. 

Eloneation 
per  loch. 

SaooeMiye 
perlnch. 

IPermaneat 
set. 

Saoees8iv« 

Bamnrks. 

TotiJ. 

Peraqnaro 
Inch. 

permanait 

Mt. 

Pwndi. 

60 

100 

150 

200 

250 

800 

850 

400 

450 

500 

560 

000 

060 

700 

750 

800 

860 

900 

950 

1,000 

1,050 

1.100 

1.150 

1.200 

1,260 

1^800 

1,869 

1.400 

1^460 

1,486 

Povmdt, 

6,000 

10,000 

10,000 

20,000 

26.000 

30.000 

35.000 

40.000 

46.000 

50.000 

'     65,000 

00,000 

65,000 

70,000 

76,000 

80,000 

85,000 

90,000 

06,000 

100,000 

105,000 

110,000 

115^000 

120,000 

126,000 

130.000 

186^000 

140,980 

146.000 

148,500 

Ineh. 

0. 

.00026 

.00040 

.00066 

.00084 

.00102 

.00122 

.00137 

.00100 

.00179 

.00197 

.00239 
.00259 
.00281 
.00301 
.00325 
.00345 
.00369 
.00898 
.00421 
00444 
100480 
.00511 
.00553 
.00504 
.00064 
.00743 
.00801 

Inch, 
0. 

.00028 
.00020 
.00020 
.00018 
.00018 
.00020 
.00016 
.00028 
.00019 
.00018 
.00023 
.00019 
.00020 
.00022 
.00020 
.00024 
.00020 
.00024 
.00028 
.00029 
.00023 
.00080 
.00031 
.00042 
.00041 
.00000 
.00089 
.00048 

Ineh. 

Inch. 
0. 

Initial  load. 

Elastio  limit 
Tonsile  strangth. 





.00015 

.00015 

... 

Creneral  Bvmmary. 

TfloaileBtroDgth  per  square  Inoh  of  oriiSinalBectioiii ponxids..  148,500 

Xlasticlimit  per  sqnaxelnoh  of  oriffinal  section .' do...  100,000 

SloDgation per  inclnnnder  strain  at  elastiolimit inch..  0.00392 

Bednotion  in  area  kfter  mptore,  per  centum  of  original  section 24.0 

Position  of  rapture 'MO  from  middle  of  burr 

Character  of  broken  surface silky,  interspersed  with  fine  granulations 

• 

On  the  opposite  aide  of  the  burr  from  the  fracture  the  wire  was  re- 
ducedfih  diameter  about '^'.002  overa  length  of  'MO. 
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No.  2648. 

From  Oil-Teicperbb  Coil  6-3. 

Qaenched  with  oil  at  time  of  welding. 
Welding  borr  ground  off. 

Seotional  area,  'M002  x  'MOOO  =  .010  sqaare  inch. 
Ganged  length,  lO'^ 


perlSoii. 

SnooeMiYe 
elongMtion 
perlnoh. 

PenDAnent 
wt. 

Snocestlve 

permaooDt 

wt. 

Bemarks. 

TolaL 

Peraanaro 

Pottfub. 
60 
100 
160 

aoo 

860 
800 

860 
400 
460 
600 
660 
000 
660 
085 

Poundt. 
6,000 
10,000 
16^000 
20,000 
25»000 
80,000 
86,000 
40,000 
45,000 
60,000 
55,000 
00,000 
05,000 
68^500 

Ineh. 

0. 

.00028 
.00047 

'.00082 
.00101 
.00U6 
.00182 
.00148 
.00103 
.00181 
.00197 
.00215 

Ineh. 

0. 

.00028 
.00019 
.00019 
.00016 
.00019 
.00015 
.00016 
.00016 
.00015 
.00018 
.00016 
.00018 

Ineh, 
0. 

Ineh. 
0. 

Inltialload. 
TenaUe  stnmgth. 

Fractured  at  the  weld. 

Appearance,  fine  granalar ;  apart  of  the  surface  dull  luster. 

Ko  appreciable  contraction  of  area. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
Ko.  2649. 

Fbox  Oil-Tempered  Coil  6-3. 

Qaeu^hed  with  oil  at  time  of  welding. 

Welding  burr  ground  off. 

Sectional  area,  'M002  x  ^^1000  =.010  square  inch. 

Gauged  length,  10". 
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Applied  kMds. 

%s^- 

SnooeMiTe 
elonmtioii 
pertaioh. 

Pennanent 
aet. 

Soooessiye 

permanent 

set 

1 
Bemarka. 

Total.  ' 

Personare 

Poundt, 
50 
100 
150 
200 
250 
300 
.350 
400 
460 
500 
550 
600 
050 
700 
742 

POttlMl*. 

5,000 
10.000 
16^000 
20,000 
25,000 
30,000 
35.000 
40.000 
45,000 
50.000 
66,000 
00.000 
65.000 
70,000 
74.200 

Indi. 
0. 

.00087 
.00064 
.00074 
.00089 

.ooioe 

.00120 
.00140 
.00158 
.00175 
.00103 
.00207 
.00227 
.00243 

Inch. 

0. 

.00037 
.00017 
.00020 
.00016 
.00019 
.00018 
.00014 
.00018 
.00017 
.00017 
.00015 
.00020 
.00010 

InOL 

0. 

Inch. 

0. 

Initial  load. 
TenaUe  strength. 

Fractured  at  the  weld. 

Appearance,  fine  granular ;  a  part  of  the  surface  of  dull  luster. 

Ko  appreciable  contraction  of  area. 
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No,  3650. 

From  Oil^Tempebed  Coil  (>-3. 

Qaenched  with  water  at  time  of  welding. 
Welding  burr  ground  oflf. 

Sectional  area,  'M(K)2  x  'M000=.010  square  inch. 
Gauged  length,  W. 


Elongation 
perinob. 

SnocesfliYe 
elonmtion 
perlnoh. 

Permanent 
set. 

Snccesaive 

permanent 

aet. 

Remarkn. 

XotaL 

Per  sqiiAre 
incb. 

Peunda. 
190 

Pouiids. 
19.000 

JfUih, 

Indi. 

Itush. 

Inch. 

Tensile  streuprth. 

Fractured  at  the  weld. 

Appearance,  fine,  granular,  a  part  of  the  surface  of  dull  luster. 

No  appreciable  contraction  of  area. 


No.  2fi51. 

Prom  Oil-Tempered  Coil  6-2. 

Quenched  with  oil  at  time  of  welding. 
Welding  burr  ground  off. 

Sectional  area,  ''.0995x'M)997=-0099  square  inch. 
Gauged  length,  10". 


AppUed  loads. 

Elongation 
per  inch. 

SacoeaalTe 
elongation 
per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Bemarks. 

Total. 

Per  nqnare 
inch. 

Potmdt. 
49 
09 
148 
198 
247 
297 
346 
396 

PoundM. 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
36,000 
40,000 

Inch. 
0. 

.00027 
.00043 
.00060 
.00079 
.00099 
.00112 
.00132 

Inch. 
0. 

.00027 
.00016 
.00017 
.00019 
.00020 
.00013 
00020 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TensUe  strength. 

*" 

Fractured  at  the  weld. 

Appearance,  fine  granular^  a  part  of  the  surface  of  dull  luster. 

No  appreciable  contraction  of  area. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2652. 

From  Oil-Tempered  Ck)iL  6-2. 

Qnenched  with  oil  at  time  of  welding. 
Welding  burr  groaud  off. 

Sectional  area,  ''.0995  x  ".0997=.0099  square  inch. 
Gauged  length,  10''. 
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Applied  loftds. 

ElsDgation 
perinob. 

Snooeflalve 
elongation 
perinob. 

Permanent 
8et. 

Snccesftive 

permanent 

set. 

Remarks. 
InUinlloail. 

Total- 

Persqnare 
incL 

Pounds. 
49 
99 
148 
198 
247 
207 
346 
896 
398 

Poundt. 
5,000 
10,000 
16,000 
20,000 
25,000 
30,000 
36,000 
40,000 
42.000 

Ineh. 
0. 

.00034 
.00052 
.  00072 
.00080 
.00108 
.00128 
.00145 

Inek. 

0. 

.00034 
.00018 
.00020 
.00017 
.00019 
.00020 
.00017 

Inch, 
0. 

Inch. 
0. 

( 

Tenaile  Rtrengtb. 

Fractured  at  the  weld.    Appearance,  coarse  granular. 
No  appreciable  contraction  of  area. 


Ko.  2653. 

From  OrL-TBMPEBED  Coil  6-2. 

Qnenched  with  water  at  time  of  welding. 

Welding  burr  ground  off. 

Sectional  area,  ".0995  x  ".0997=.0099  square  inch. 

Tensile  strength,  256  pounds=25,860  pounds  per  square  inch. 
Fractured  at  the  weld. 

Appearance,  fine  granular ;  a  part  of  the  surface  of  dull  luster. 
No  appreciable  contraction  of  area. 
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Ko.  2654. 
From  Oil-Tehpebed  Coil  6-1, 

Quenched  with  oil  at  time  of  welding. 

Welding  burr,  ".166  x  'M69  left  on  the  wire. 

Sectional  area,  'MOOO  x  'M000=.010  square  inch. 

Tensile  strength,  938  pounds  =  93,800  pounds  per  square  inch. 

Fractured  at  the  weld,  beUig  also  the  place  of  maximum  diameter  of 
the  burr. 

Appearance,  dull  luster  to  the  surface,  with  fine  granulation  inter- 
spersed. 

No.  2655. 

From  Oil-Teivipebed  Coil  6-1. 

Quenched  with  water  at  time  of  welding. 

Welding  burr,  'M80  x  'M80  left  on  the  wire. 

Sectional  area,  'MOOO  x  ".1000  =  .010  square  inch. 

Tensile  strength,  598  pounds  =  59,800  pounds  per  square  inch. 

Fractured  ".03  from  the  weld  at  the.  middle  of  the  burr. 

The  dimensions  at  the  place  of  fracture  were  ".112  x  ".112. 

Appearance  of  fracture,  fine  granular. 

Ko.  2656. 

From  Tinned  Coil  No.  4. 

Quenched  with  oil  at  time  of  welding. 

Welding  burr,  ".170  x  ".170  left  on  the  wire. 

Sectional  area  of  wire,  ".1010  x  ".1008  =  .0102  square  inch. 

Tensile  strength,  1,458  x>ounds  =  142,940  pounds  per  square  inch. 

Fractured  ".12  from  the  weld.  Appearance,  silky  at  edgesj  fine  gran- 
ular center. 

Area  at  fractures,  ".091  x  ".091  =  .0083  square  inch. 

Contraction,  18.6  per  cent. 

On  the  opposite  side  of  the  welding  burr  from  the  fracture  the  metal 
was  drawn  down  about  ".002  diameter  over  a  length  of  ".05. 
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No.  2667. 
Fbosa  TrnnED  GoiL  Na  i. 

Quenched  with  oil  at  time  of  welding. 
Welding  barr,  ".165  x  'M60  left  on  the  wire. 
Sectional  area,  ".1010  x  ".1008  =.0102  sqaare  inch. 
Tensile  strength,  1,194  pounds  =  117,060  pounds  per  square  inch. 
Fractured  in  the  burr  ".03  firom  the  weld.    Appearance,  fine  granu- 
lar. 
Dimensions  at  fracture,  ".110  x  ".110. 

Ko.  2668. 
From  Coil  op  Tinnbd  Wire. 

Original  tests  Kos.  2663  to  2666  inclusive. 
Quenched  with  oil  at  time  of  welding. 
Welding  burr  groand  off. 

Sectional  area,  ".1003  x  ".1013  =.010  square  inch. 
Gauged  length,  10". 


pwl^oh. 

SaoceBdve 
elongatioii 
perinch. 

set. 

SnooeidTe 

Mt. 

Bamarka. 

ToteL 

'nx™ 

Pound§, 
50 
100 
160 
200 
250 
800 
842 

Pottnd0. 
6^000 
10,000 
16,000 
20,000 
25,000 
30,000 
84,200 

Inch, 

0. 
.00020 
.00042 
.00067 

.'00102 

Inch, 
0. 

.00029 
.00013 
.00025 
.00015 
.00020 

IndL 
0. 

InOL 
0. 

InitiAltoftd. 

Fractured  at  the  weld ;  dull  luster  to  fractured  surface,  which  was 
smooth  except  at  the  center  of  the  wire,  where  there  was  a  granular 
spot  ".03  diameter. 

No  appreciable  contraction. 
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No.  2«69. 

From  same  coil  of  tinned  wire  as  No.  2658. 

Qaenched  with  oil  at  time  of  welding. 

Welding  burr  (".165 x  'M65)  not  removed. 

Sectional  area  of  wire,  ".1003  x  ".1013=.010  square  inch. 

Tensile  strength  998  poand8=99,800  pounds  per  square  inch* 

Fractured  ".04  from  middle  of  burr.    Appearance,  granular. 

Dimensions  at  place  of  fracture,  ".120  x  ".120. 

No  appreciable  local  contraction. 

No.  2660. 

From  same  coil  of  tinned  wire  a»  No.  2658. 

Quenched  with  water  at  time  of  welding. 

Welding  burr  ground  off. 

Sectional  area  ".1003  x  ".1013=".010  square  inch. 

Tensile  strength  155  pounds= 15,500  pounds  per  square  inch. 

Fractured  at  the  weld«    Appearance,  coarse  gran^ar. 

No  appreciable  contraction  of  area. 
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286  TESTS   OP   IRON,  STEfiL,  AND   OTHER   MATERIALS. 

ELECTRICALLY-WELDED  STEEL  WIRE. 

Specimens  of  'M5  square,  tinned,  steel  wire,  from  metal  ased  iu  the 
constniction  of  10-inch  Woodbridge  rifle. 


No.  of 

teat. 

Muk«. 

Bevtiotial  arm  &£  wfiLd. 

T«n«Ue  Htituijdli' 

Per»qiiikif« 

BbtiflnaicMis. 

ATM. 

TotaL 

inch  cm 

/fidW    Inch. 

8q.iineh. 

Fuutid4. 

BHmd#. 

31W 

A 

.  unx.  ii4o 

.(I2ia 

2,580 

116,180 

2«l 

B 

.HMX.HM 

.02'iO 

,      3,54^ 

113,020 

2M3 

C 

.HB4y.H96 

.t)253 

2,574 

114,010 

ufla 

D 

,  14S4X,  1141 

.0214 

2,543 

li:^,li:JO 

fltfi 

E 

,iiesx.i473 

.0216 

2,681 

ne,€iw 

3Ufi 

F 

.H:o>;.J4«a 

.0218 

2, 340 

104,4(50    1 

sioe 

G     - 

.  )503X.  1401 

.0224 

2,610 

110^520 

aw7 

H 

.  H^X,  1470 

.021d 

2.577 

115,010 

aiGfi 

I 

.i«a>;.i453 

.0^13 

2,508 

111,060 

24l» 

J 

,  14MX.  1474 

.0215 

2,818 

103,  J30 

21TD 

K 

,li76Xj|Sl 

,Q:I9 

a,fi^  1 

113,030 

W?l 

L 

.iSOex.HW 

.0225 

2,030 

117,411) 

2472 

M 

.1470X.14(M 

.0215 

2,5iB 

113,750 

247S 

N 

.H4AX.1461 

.02^5 

%m 

111,520    ^ 

2474 

0 

.l440X.]4»a 

.0216 

2,S36 

104,290 

247S 

P 

aifl5X.l47B 

.ciie 

1,435 

04,660 

247fl 

s 

.14«0X.  1-104 

.0214 

2.447 

lOD,  240 

2477 

.  1401 X,  1464 

.0214 

060 

4:^,410 

2A1B 

s 

.l4fl:iX.H03 

.0314 

2^674 

114,010 

3I7B 

T 

.iigox.:4ia 

.0-14 

2,632 

117,500 

2ceo 

U 

.  1457  X.  1464 

.0213 

2,550 

113,840 

2481 

T 

. 1473 y- 1471 

.0317 

2.470 

110.270 

2483 

W 

.l4ti6X.HS3 

.0217 

2,405 

ni,a*o  , 

3iB3 

X 

,14a3X.14T3 

,0315 

2,210 

i^OGO 

Samples  marked  F,  P,  B,  V,  and  X  firaotared  square  across  the  wire  at  the  welds ;  all  other  samples 
exhibited  fine  silky  ftikctares,  which  oooorred  in  the  vicinity  of  the  welds,  the  exact  looatioB  of  the 
welds  not  being  dlscemible.  * 


ELECTRICALLY  BRAZED  AND  WELDED 
".15  SQUARE  STEEL  WIRE. 
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J^ctsE^e^^^ccm^ple^  CSf^J? 


HEx /V 51  1 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2081. 

Brazed  Joint  A. 

Sectional  area  of  wire,  'M495  x^M495  =.0223  square  inch. 
Ctaaged  length,  10^^ 
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Applifld  loiids. 

Elongation 
perinoh. 

Saooeasive 
elongation 
perlnch. 

Permanent 
aet. 

Sacceaeiye 

Remarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

Pounds. 
112 
223 
835 
440 

SS 

781 

892 

1,004 

1,085 

Pound*. 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
4Q.00O 
45.000' 
48,050 

Inch, 
0. 

.00020 
.00040 
.00058 
.00077 
.00003 
.00117 
.00138 
.00162 

Inch. 
0. 

.00020 
.00020 
.00018 
.00019 
.00010 
.00024 
.00021 
.00024 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

1 

1 

Fractnred  in  the  scarf  joint  '^55  from  the  end.  Appearance,  silky, 
50  per  cent. ;  granular  next  brazed  joint,  50  per  cent.  No  appreciable 
contraction  of  area. 


No.  2082. 

Brazed  Joint  B. 

Sectional  area  of  wire,  .0223  sqaare  inch. 
Ganged  length,  10'^ 


Applied  loads. 

Elonfcation 
per  inch. 

SnccessiTe 
elongation 
perlnch. 

Permanent 

f>et. 

Saccessive 

Remarks. 

Total. 

Per  sqaare 
indi. 

permanent 
Inch. 

Pounds. 
112 
223 
335 
440 
558 
000 
781 
805 

Pound*. 
5,000 
10,000 
15^000 
20,000 
25,000 
80.000 
85,000 
38,790 

Inch. 

0. 

.00020 
.00045 
.00007 
.00087 
.00108 
.00130 

Inch. 

0. 

.00020 
.  00025 
.00022 
.00020 
.00021 
.00022 

Inch. 
0. 

Initial  load. 

1 

1 

:;:::;::::::i:::::::::::: 

1 

1 

Tensile  strength. 

Fractnred  in  the  scarf '^60  from  end.  Appearance,  granular  each  side 
of  the  bearing,  and  at  one  edge,  with  silky  sections  of  metal  between. 
The  granalar  metal  was  in  part  of  a  dark-blue  color. 

H.  Ex.  14 19 
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No.  2083. 

Bbazkd  Joint  0. 

Seotional  area  of  vire,  ;0223  square  inch. 
Gauged  length,  10''. 


Applied  loads. 

perlnoh. 

Inch, 

0. 

.00012 
.00031 
.00051 
oornn 

SuocessiTe 
elongation 
per  inch. 

Pennaoflnt 
set. 

Saooeoalve 

permanent 

set 

Bemarka. 

TotaL 

Per  aqaare 
inch. 

Pounds. 

112 

228 

886 

440 

558 

669 

781 

892 

1,004 

tllfi 

1,227 

1,838 

1,450 

1.480 

Pounds. 
6,000 
10,000 
16,000 
20.000 
26,000 

iMh. 

0. 

.00012 
.00019 
.00020 
.00019 
.00019 
.00019 
.00020 
.00023 
.00018 
.00024 
.00043 
.00063 

In^ 
0. 

InOu 
0. 

Initial  load. 
Tensile  strength. 

30, 000    i        -  OOOfla 

86,000 
40,000 
45,000 
60,000 
55,000 
60.000 
66.000 
061370 

.00108 
.00128 
.00151 
.00109 
.00193 
.00236 
.0289 

Fractured  near  the  end  of  the  joint,  separating  along  the  brazing  a 
length  of  lO'',  then  fracturing  the  metal  of  the  wire  with  a  silky  ap- 
pearance. 

No.  2084. 

Brazed  Joint  D. 

Sectional  area  of  wire,  .0223  square  inch. 
Ganged  length,  10'^ 


AppU 
Total. 

Bd  loads. 
Per  Bonare 

• 
Elongation 
per  inch. 

Sncd^eaive 
elongation 
per  inch. 

Ineh. 
0. 
.00020 

.00020 
.00020 
.00020 
.00017 
.00020 

Permanent 
set. 

Snocessive 

permanent 

aet. 

Remarks. 

Pounds. 
112 
223 
335 
446 
658 
600 
781 
892 
920 

Pounds. 
6.000 
10.000 
15,000 
20,000 
25,000 
30.000 
86,000 
40,000 
41,250 

JiuA. 
0. 
.00020 

.oooto 

.00060 
.00080 
.UOIOO 
.00117 
.00137 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

Fractured  near  the  end  of  the  joint,  separating  along  the  brazing 
'MO  and  then  fracturing  the  metal  of  the  wire. 

Appearance  of  fracture,  silky,  slightly  granular. 

There  was  a  slight  cavity  in  the  surface  of  the  wjre  on  the  opposite 
side,  at  that  end  of  the  joint  through  which  cavity  the  fracture  ex- 
tended. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  2085. 
Elbotrigallt  Wbldbd  Joint  E. 

Sectional  area  of  wire,  .0223  square  inch. 
Dimensions  at  each  end  of  weld,  ".14S  x  ^M48. 
Ganged  length,  1(K^ 
Finished  by  hammering  after  welding. 
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AppUedlo«d». 

SaooeMive 
elongation 
per  Inch. 

Permajient 

set 

SoooeeaiTe 

set 

Beauurki. 

ToteL 

Peraaoare 

J&lOuffWClOII 

per  moll. 

112 
228 
835 
446 
658 
660 
781 

1         ^ 
1,004 

1,116 

1,227 

1.338 

1,450 

1.662 

1.078 

1,784 

1,805 

2,007 

2,119 

2,160 

Pounds. 
5k  000 
10.000 
15,000 
20.000 
25,000 
80.000 
85,000 
40,000 
45,000 
50,000 
65,000 
60.000 
65,000 
70,000 
76,000 
80.000 
85,000 
90.000 
95.000 
96,880 

Inek, 
0. 

!00041 
.00061 
.00079 
.00007 
.00U7 
.00137 
.00154 
.00177 
.00198 
.00221 
.00266 
.00207 
00862 
.00437 
.00518 
.00637 
.00860 

Inch. 

0. 

.00020 
.00021 
00020 
!  00018 
.00018 
.00020 
.00020 
.00017 
.00023 
.00021 
.00028 
.00085 
.00041 
.00055 
.00075 
.00001 
.00119 
.00228 

Inch, 
0. 

IndL 

0. 

Initial  load. 

SlMtioltmti. 
TenaUe  stzength 

Fractnred  i"  from  middle  of  enlarged  section  of  the  weld. 
Appearance,  fine  silky.    Gap-shaped. 
Area  at  fraetnrey  'M08  x  'M08  =  .0117  square  inch. 
Oontraction,  47.5  per  cent. 
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Ho.  2086. 

EusoTBioAixY  Welded  Joint  F. 

Sectional  area  of  vire,  .0223  square  inch. 
Dimensions  at  each  end  of  weld,  ".146  x  'M46. 
Ganged  length,  10^'. 
Finished  by  hammering  after  welding. 


ApiiUedlMidB. 

permch. 

SaooesaiTe 
elongation 

Permanent 
set. 

Succeeaive 
set. 

Remarka. 

TotoL 

^^fSsr 

112* 

228 

386 

446 

658 

600 

781 

802 

1,004 

1,116 

1,227 

1,338 

1,450 

1.662 

1,673 

t720 

Pound*. 
5,000 
10,000 
16,000 
20,000 
26,000 
30.000 
36,000 
40,000 
45.000 
50,000 
55,006 
60,000 
65,000 
70.000 
75^000 
77.130 

Inch, 
0. 

.00020 
.00034 
.00067 
.00077 
.00004 
.00112 
.00126 
.00146 
.00164 
.00184 
.00204 
.00238 
.00408 
.00508 

Ineh. 
0. 

.00020 
.00014 
.00023 
.00020 
.00017 
.00018 
.00014 
.00020 
.00018 
.00020 
.00020 
.00034 
.00170 
.00100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

. 

lOaatio  limit. 
TenaUe  strength. 

'"' "■* 

Fractiired  sqnare  across  the  wire,  apparently  at  the  weld. 
Appearance,  dnll  smooth  surface,  in  part  granular. 
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Five  bars  of  Midvale  steel,  each  about  4|''  diameter  and  56^'  long, 
were  procured  for  these  tests,  of  which  number  four  have  been  tested. 

The  specimens  were  prepared  with  stems  3^'  diameter  by  12^'  long, 
having  threaded  ends  ^'  diameter. 

They  were  secured  for  testing  in  adjustable  fixtures,  the  essential 
feature  of  the  fixtures  being  a  nut  threaded  to  hold  the  specimen,  and 
having  concentric  convex  and  concave  seats. 

The  fixtures  enabled  strains  in  the  specimen  to  be  reversed,  without 
disturbing  the  position  of  the  latter,  after  a^uatment  to  receive  the 
stresses  in  an  axial  direction. 

The  bars  were  siibjected  to  alternate  tension  and  compression  stresses, 
the  manner  of  application  being  set  forth  in  the  details  of  the  individual 
tests. 

The  effect  of  overstraining  on  the  elastic  properties  will  be  noted. 

Smaller  samples  for  direct  tension  and  compression  tests  were  taken 
from  two  bars. 

CoMPitEssioN  Test.  ' 

No.  2757. 

Specimen  from  a  bar  of  Midvale  steel  marked  l.  Si 

Length,  7''.88.  *» 

Diameter,  1^^0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  o". 


AppHAd  loads. 

Gompree- 

ToUL 

Peraoaare 

eionper 
inch. 

^oumdM. 

T9Wkd9. 

JntK. 

800 

1,000 

0. 

4.000 

5.000 

.000100 

8.000 

10,000 

.000260 

12,000 

16,000 

.000420 

16^000 

20,000 

.000680 

20,000 

25,000 

.000740 

24,000 

80.000 

.000900 

28,000 

8S.00O 

.001060 

32,000 

40.000 

.001240 

32,800 

41.000 

.001200 

33,600 

42.000 

.001300 

34.400 

43,000 

.001340 

35.200 

44,000 

.001860 

30.000 

45,000 

.001400 

38,800 

46.000 

.001460 

37,600 

47,000 

.001480 

38,400 

48,000 

.001520 

30,200 

40.000 

.001510 

40.000 

50,000 

.001580 

40.800 

61,000 

.001680 

41.600 

82,000 

.008740 

42.400 

58.000 

.008040 

43.200 

64.000 

.008720 

44,000 

65.000 

.000730 

82,820 

68.020 

Snco«88ive  I 
compres*    Pemianent 
slon  per  set. 

incb. 


Inch, 
0. 

.000100 
.000160 
.000160 
.000160 
.000160 
.000160 
.000160 
.000180 
.000020 
.000040 
.000040 
.000020 
.000040 
.000060 
.000020 
.000040 
.000020 
.000040 
.000100 
.002060 
.004300 
.000680 
.001000 


Inek. 


.000020 


.007880 


Snooessive 
permanent 


Inch. 


.000020 


.007660 


Remarks. 


Initial  load. 


Elastic  limit. 


Ultimate  strengtii. 


Failed  by  triple  flexure. 
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Tension  Test. 
No.  2768. 
Specimen  firom  same  bar  as  No.  2757. 


e" 


-e-       ^^  -► 


Diameter,  ''.564. 

Sectional  area,  \25  sqaare  inch. 

Ganged  length,  5''. 


Applied  loads. 

Elongation 
per  inch. 

Snooesalve 
elongation 
per  inch. 

Permanent 
set 

SaocesalTe 

permanent 

set. 

Btfrnarkfl. 

Total. 

Per  sqaare 
incli. 

1,250 
2.600 
3,760 
5,000 
6,250 
7,800 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13.250 
13,600 
13,750 
14,000 
14,500 
15,000 
15,500 
16.000 
16,600 
17,000 
17.500 
18.000 
18,500 
19,000 
10,500 
20,000 
20,600 
20,790 
15,700 

Pounds. 
1,000 
6.000 
10,000 
16,000 
20,000 
26,000 
30.000 
85,000 
40.000 
46,000 
60,000 
51,000 
52,000 
53,000 
64,000 
65.000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,0(10 
76,000 
78,000 
80.000 
82,000 
83,160 

Ineh. 
0. 

.000140 
.000340 
.000440 
.000640 
.000800 
.001000 
.001160 
.001820 
.001500 
.001660 
.001760 
.009500 
.010320 
.011200 
.  012240 
.013400 
.015500 
.018300 
.021200 
.023800 
.026800 
.029800 
.034000 
.038 
.042 
.052 
.060 
.072 
.094 
.188 

Inch, 
0. 

.000140 
.000200 
.000100 
.000200 
.000160 
.000200 
.000160 
.000160 
.000180 
.000160 
.  OOOIOO 
.007740 
.000820 
.000880 
.001040 
.001160 
.002100 
.002800 
.002900 
.002800 
.003000 
.003000 
.004200 
.004 
.004 
.010 
.008 
.012 
.022 
.044 

Inch, 

0. 

Inch, 
0. 

Initial  load. 
Blaatio  limit 

Tensile  strength, 
▲t  time  of  fractara. 

Oeneral  summary. 

Tensile  strenjEtb  per  square  inch  of  original  section pounds..    83,160 

Elastic  limit  per  souare  inch  of  original  section do...    50,000 

Klongation per ipch after roptare inch..    0.2160 

Klonfcation  per  inch  under  strain  at  elastic  limit do...  .001600 

Kednotion  in  diameter  at  point  of  rupture 214 

Kcduotion  in  area  after  rupture,  per  centum  of  original  section 61.5 

Position  of  rupture 2".40  ftt>m  the  neck 

Character  of  broken  surface  .'. • fine  silky 

ElongaUon  of  inch  sections ".16,  ".44*  ".28,  ".14,  M2 


tests  of  ikon,  steel,  and  othee  matebials. 

Tension  Test. 

No.  2759. 

Specimen  from  same  bar  as  No.  2767. 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  5'^ 
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ApiiUsdlMids. 

pertnoh. 

Snecessivd 
perlnoh. 

Permanent 
set. 

Suoceasive 
I>ennanent 

Mt. 

BemATke. 

ToUL 

Peraqiuure 
inon. 

Pounds. 
260 
1,260 
2.600 

3,750 
6.000 
8,280 
7^500 
8.750 
10,000 
li:2S0 
12,500 
12,000 
12.260 
12.600 
12,750 
18,000 
13,600 
14,000 
14,600 
16,000 
1^600 
18.000 
10,600 
17,000 
17,500 
18,000 
18,600 
10,000 
19,600 
10,000 
20,500 
20.080 
18,100 

Pmmdt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
80,000 
85,000 
40,000 
45,000 
60,000 
48,000 
40,000 
60,000 
01,000 
52,000 
54.000 
58,000 
58,000 
00,000 
82,000 
84.0<i0 
08.000 
88.000 
70,000 
72.000 
74,000 
70^000 
78,000 
80.000 
82,000 
83,020 

Jndi. 
0. 

.000140 
.000840 
.000620 
000880 
'.000840 
.001040 
.001300 
.001880 
.001520 
.001800 
.008340 
.0044*^0 
.005800 
.007600 
.000800 
.012500 
.014000 
.014800 
.018200 
.021000 
.023300 
.020500 
.020800 
.033500 
.037500 
.043000 
.064 
.080 
.008 
.084 
.140 

Jneh. 
0. 

.000140 
.000200 
.000180 
.000100 
.000180 
.000800 
.000100 
.000180 
.000140 
.000340 
.001480 
.001080 
.001380 
.001700 
.002300 
.002700 
.001500 
.000800 
.003400 
.002800 
.002300 
.003200 
.008300 
.003700 
.004000 
.005500 
.011 
.008 
.006 
.018 
.058 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 

ElaaUo  limit. 
Load  feU. 

Teneile  strength. 
At  time  of  flraotare. 

0. 

Oeneral  nummary. 

Tensile  strength  per  sqaareinob  of  oricinalseetlon pounds..    83, MO 

Xlastio  limit  per  square  Inch  of  origins!  section do...    50,000 

Elongation  per  inon  after  roptore inch..    0.2000 

elongation  per  inch  vnder  strain  at  elastic  limit do...  •  001800 

Kedvction  in  diameter  at  point  of  mptare do...       .204 

BeduotioniBareaaftermptare,  per  centom  of  original  section .^ —       60.8 

Position  of  rapture 1".40  from  the  neck 

Character  of  Broken  sorlkoe Une  silky 

BongationofinchseoUans ".23, ".41», ".16,  ".12, "00 
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TESTS   OF  IRON,  STEEL,  AMD   OTHEB  HATEBIAL8. 
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tkbts  op  ibon,  steel,  and  other  materuls. 

Tension  Test. 

No.  2763. 

Second  specimen  from  bar  marked  ^^^ 

Same  form  a8  No.  2760. 

Diameter,  3". 

Sectional  area,  7.068  square  inches. 

Ganged  length,  W. 
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AppUeiUoAd*. 

perfnoh. 

SacoessiTe 

Socoeastve 

permanent 

•et. 

Renarka. 

Total. 

Perwraare 

So^onl*'-'^*"*"' 

Pounds, 
0 

70^680 
144,360 
2)2,040 
282,720 
218.040 
141,360 

70.680 
282,7^ 
318.060 
32S.128 
332,196 
338^264 
348.882 
353,400 
860,468 
887^638 
374,604 
381,872 
380,000 
874,804 
381,672 

pounds. 
0 

10,000 
20,000 
30,000 
40!000 

Inek. 
0. 

.00028 
OOAfiO 

iooooo 

.00180 

Jneh. 
0. 

.00028 

.00032 

.00035 

.00084 

-^00034 

—.00082 

—  00035 

a.  00102 

Inch. 
0, 

Inch. 
0. 

Blastic  limit. 

• 
qnare  lnch<  iraa  not  ex. 

80,000    '        .00006 

20,000 
10,0<)0 
40,000 
45^000 
46.000 
47,000 
48,000 
49,000 
50.000 
61.000 
52,000 
53,000 
54.000 
84.610 
53.000 

.00063 
.00028 
.00180 

-.00001 

—.00001 

. 00145          ' .  66615 
.00150    1        .00005 
.00154    !        .00004 
.00167    !        .00008 
.00160            .00003 

:::::::::::  1::"":::::: 

.i 

.00104 
.00167 
.00171 
.00175 
.00180 

.00004 

00003 

.00004 
.00004 
.00006 

.00856    :        .00175 



64.000              .00540              .00185 

54,000 

LoftdrelMMduidT 

Non.— The  ftill  it 

hMisted  when  the  Urn 

0            [          0 

.00580    I        .00040 

«ftled  over  nlKht— 15  hon 
retob  under  the  iMt  lo 
d  wan  releaaed. 

.00374 
ad,  54.000  p< 
.00374 

.00375 
>unda  per  a 

70,060 
141.880 
218.840 
282,720 
353.400 
282.720 
212,040 
141.380 
70,080 
70  680 
141.800 

10,000 
20.000 
80,000 
40,000 
60,000 
40,000 
80.000 
2C,000 
10,000 
10,000 
20,000 
80.000 
40,000 
60,000 
40,000 
80,000 
20^000 
10,000 

.00408 
.00445 

.000X7 

1  J  J  ....    J 

.00879 

.00006 

212.040 

282,720 
858,400 
282,720 

21%  040 

141,880 

to;  880 

.00420 

—.00087 

.00880 

.00001 

Test  discontinued. 


310  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  27aS— Continued. 
Test  resumed  after  resting  without  load  3  months  21  days* 

{Ifioiometer  reset  ] 


A  «vn1t  A^ 

a  i_     J 

Under  compressive  stress.           | 

EIoDffstion  per 

per  inch. 

Compression  per 
inch. 

Permanent  set      j 
per  inch.          i 

Totol. 

Per 
square 
Tnch. 

1 

TotaL 

Saoces- 
sive. 

Inch, 

".00029* 

.00033 

.00036 

.00036 

.000J8 

—.00033 

— .00OU3 

—.00036 

— .00032 

Total. 

Sacoes- 
sive. 

Totol. 

Succes- 
sive. 

ToUl. 

1 
Sooces- 
sive.     1 

Poundg. 
0 

70,680 
141.360 
212,040 
282.720 
353,410 
282,720 
212.040 
141, 360 

79. 080 

70,080 
141.300 
212,040 
282,720 
282,720 

70.68Q 
141,800 

Poundt. 
0 

10,000 
20,000 
90.000 
40.000 
60.000 
40.000 
30.000 
20.000 
10.000 
10,000 
20.000 
80,000 
40,000 
40,000 
10,000 
20,000 

Inch. 

.00409 
.00442 
.00477 
.00518 
.00551 
.00518 
.00485 
.00440 
.00417 

IfUh. 

.00380 

Jneh. 

Inch. 

IndL 

Inch. 

Inch,     1 



.00886 

.00005 

—.00340 
—.00297 
-.00210 
—.00043 

.00036 
.00«52 
.00087 
.00167 

— .00388 
-.00364 
-.00311 
—.00160 

.00002  . 
.00019 
.00163  1 

.'60384 

.00031  1 

.00204 

.002U 

.00064 

-.00210 
—.00167 

.00084 
.00048 

—.00241 

".iim' 
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GoMPBESSiOK  Test. 
No.  2764. 
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Initial  compression  of  first  specimen  from  bar  marked  f^^ 

Cylindrical  shape.    Uniform  diameter. 

Length,  23". 

Diameter,  4'M80. 

Sectional  area,  13'^72. 

Oaaged  length,  10". 

A  light  chip  was  turned  off  bar  to  straighten  it. 


Applied  loads. 


Total. 


i  Pounds. 

13,720 

68,600 

I  137,200 

t  205,800 

!  274,400 

'  343,000 

,  411.600 

;  4M>,-J00 

'  M8.800 

I  480.200 

411.600 

348.000 

274,400 

205,800 

187.200 

,    68,600 

I    68,600 

I  187,200 

I  205,800 

!  274,400 

I  343,000 

411,600 

«»0.200 

548.800 

617,400 

63i.l20 

644.840 

658;  S60 

673,280 

686,000 

600,720 

718,440 


600.720 
713,440 

727.160 


686,000 
617.400 
548.800 
480.200 
411,600 
848,000 
274,400 
205.800 
187,200 


Perftoaaxe 
iooo. 


Povndt, 
1.000 
6.000 
10.000 
15,000 
20,000 
25.000 
30,U0O 
35,006 
40.000 
85,000 
80,000 
25,000 
20,000 
15.000 
10,000 
5,000 
5,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35.000 
40,000 
45^000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 


51,000 
02.000 

53.000 
58,000 


53,000 
53.000 
53,000 
53,000 
58,000 
60,000 
45.000 
40,000 
85.006 
30,000 
25,000 
20,000 
15.000 
10.000 


Comprea- 

aion  per 

inen. 


Inch. 
0. 

.00010 
.00022 
.00036 
.00058 
.00068 
.00<)83 
.00102 
.00114 
.00100 
.00085 
.00060 
.00054 
.00040 
.00026 
.00010 
.00013 
.00026 


Saooeaaiye 

compres- 

aionper 

inch. 


.00054 
.00070 
.00086 
.00101 
.00117 
.00133 
.00186 
.00140 
.00143 
.00147 
.00151 
.00154 
.00106 


.00169 
.00220 


.00495 
.00740 


.00761 
.00766 
.00770 
.00773 
.00775 
.00766 
.00749 
.00731 
.00717 
.00695 
.00677 
.00659 


.00620 


Inch, 

0. 

.00010 

.00012 

.00013 

.00018 

.00016 

.  00014 

.00019 

.00012 

-.00014 

—.00015 

—  00016 

-^00015 

-^00014 

—.00014 

—.00016 

4-.  00002 

.00013 

.00015 

.00014 

.00U16 

.00016 

.00015 

.00U16 

.00016 

.00003 

.00004 

.00003 

.00004 

.  00004 

.00003 

.00011 


.00004 
.00051 


.00275 
.00245 


.00021 

.00005 

.00004 

.00003 

.00002 

—.00009 

—.00007 

—.00018 

— .  00014 

— .  00022 

—.00018 

—.00018 

—.00020 

—.00019 


PermanaDt 


SnccesaiYe 

permanent 

set. 


Inch. 
0. 


—.00001 


—.00002 


Inch. 
0. 


—.00001 


—.00001 


Bemarka. 


Initial  load. 


ElaAtio  limit.  Saatained 
this  load  momentarily; 
then  rapid  yielding  be- 
gan, andloiadfelL 

Bar  perceptibly  de- 
flected. 

After  Smtnntea,  during 
which  inlerral  there 
waa  experienced  ape- 

'  riod  of  rapid  yielding. 

After  10  minutea. 

After  15  minatea. 

After  20  minatea. 

After  25  minutes. 

After  30  minntee. 
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No.  2764— Continued. 


Applied  loads. 


Total. 


PoundM. 

68,«U0 

I    68,000 

'  137,200 

i  205. 800 

>  274,400 

I  343,000 

I  411.600 

|480.20U 

I  548,800 

617,400 

G8fl.  000 

617, 40O 

548. 800 

480. 200 

411,600 

348, 000 

274,400 

206,800 

137,200 

,  68,600 
!  686.000 


653,600 

! 

080,000 
i  017,400 
\  548.800 
I  48<i,200 

411.000 

!  :t4:{,ooo 

274,400 
205,800 
n7.200 
68,600 


I    68.600 

j  137,200 

■  274, 400 

411,600 

548.800 

086,000 

!  518,800 

411.600 

,  2"4,400 
I 
137, 200 

i    68,600 

i    13,720 

I 


Peraqoare 
inoh. 


Pounds. 
6.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,  000 
39,000 
40,000 
45, 000 
50, 000 
45,000 
40,000 
85,000 
80,000 
25,000 

'^o,  000 

15,000 
10,000 
10,000 
6,000 
50,000 
50.000 


48,000 


50,000 
45,000 
40,000 
86,000 
30,000 
25,000 
20.000 
15,000 
10. 000 
5,000 


Comprea* 

alonper 

Snoo. 


Inch. 
.00507 
.03601 
.00609 


6,000 

5.000 

10,000 

10, 000 

20.000 

20.  000 

80,000 

30,000 

40. 000 

40,  000 

50.000 

50.  000 

40,  OOO 

40. 000 

30, 000 

30,  000- 

20,000 

20,000 

10.000 

10,  000 

6,000 

5,000 

1,000 

1,000 


Sacceaaiva 

comprea> 

alonper 

inch. 


.00644 
.00662 


. 00K90 
.00718 
.  00738 
.  00761 
.00745 
. 00728 
.  06700 


.00675 
.00657 
.00639 
.00020 
.00617 
.00590 
.00755 
.00759 


Inch. 

—  .00028 

—  .00006 
+  .OOOIH 

I  .00017 
.00018 
.00018 
.  00018 

.  im\9 

.  00019 
.00020 
I  .00023 
I  .00016 
'  —  .00017 
1  —  .00019 
I  —  .00016 

—  . 00018 
!  —  .  00018 

—  .00018 
I  —  .00019 
;  —  .00003 
I  —  .00018 
I  +  .00156 

.OOOOi 


I 


-.00753 


.00760 
.00745 
.00728 
.00712 

.  oouo:i 

.00677 
.00658 
.00642 
. 00624 
.00002 


.00600 
.00600 
.00617 
.00017 
. 00653 
. 00053 
.  (»O0H6 
.  O11O88 
.  (»0723 
.00725 
. 00762 
.00763 
.00731 
.  00730 
.00698 
. 00097 
. 006?2 
.00662 
.•00625 
.00695 
.00607 
.00606 


.00015 
.00017 
.00016 
.00019 
.00016 
.  00019 
.  00016 
.00018 
.00022 


—  .00002 

0. 
+  .00017 


.09036 

I. 

.00033 

.00002 

.00035 

.00002 

.00037 

.00001 


-  .  00001 

-  .  00032 

-  .00001 

-  .00035 
0. 

-  .00037 
0. 

-  .00018 

-  .00001 


Permanent 
aet. 


Inch. 
.00578 


Snooeaaive 

permanent 

aet. 


Inch, 


.00581 


.00003 


.00591  .00010 

.O0'>85    I  —  .00006 
.00585  0 


.00590 
.00588 


.00005 
.00002 


Beqiarka. 


After  2  minntea. 


After  25  minntea. 
Left  under  load  a^«x 


niffht. 
Load   ai 


Load  and  reading  in 
morning;;  15  hoars 
rcat. 


After  2  minntea. 
Aftor  4  minntea. 

After  2  minntea. 

Do. 

Do. 

Do. 

Dii. 

Do. 

Do. 

Do. 

D6. 

Do. 

Do. 

Do. 


Bar  deflected ''.02.    Maximum  concavity  90^  from  the  position  of  the 
micrometer. 
Test  discontinued. 
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Two  lines,  l(K^=teacb,  laid  off  parallel  to  the  original  ganged  length 
and  120O  distant,  which,  with  the  original  ganged  length,  measured  as 
follows:  Line  A,  9". 994^;  line  B,  9''.9360;  line  0,  S^'.OOeS. 

Specimen  turned  down  at  the  middle  of  its  length,  a  distance  of  abont 
8  inches,  to  3^^3  diameter ;  lines  on  surface  then  measured  as  follows : 
Line  A,  9^^9945 ;  line  B,  9".9370 ;  line  C,  9".9966. 

The  slight  increase  in  mean  length  of  lines  is  hardly  sufficient  to  attrib- 
ute, with  certainty,  to  the  release  of  initial  strains  by  reason  of  the 
removal  of  some  of  the  metal  in  turning  down  the  specimen  to  3'^3 
diameter.  The  bar  was  remeasured  when  taken  directly  from  the  lathe, 
and  its  temperature  ma^  have  been  higher  than  that  of  the  standard 
bar  at  this  time,  accounting  tbr  the  apparent  increase  in  mean  length. 
The  specimen  was  finished  3'^  diameter  by  12''  long.  After  a  i>eriod  of 
rest  of  7  days  7  hours,  the  testing  was  resumed. 

Sectional  area,  7''.068  square  inches.    Gauged  length,  1(K^ 
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316  TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2765. 
Initial  compression  of  second  specimen  from  bar  marked  Ifi 


V 

> 

T 

< 

j^" 

Sectional  area,  8.24  sqnare  inches. 
Ganged  length,  1(V'. 


Applied  IfMcU. 


TotaL 


Poundit. 
8,240 
41,200 
82,400 
123.600 
164,800 
206,000 
247.200 
288,400 
320,600 
370,800 
379.010 
887,280 
385,620 
403,700 
412.000 
420, 240 
428,480 
436,720 
416.120 
420,240 
428,480 
436,720 
444,900 
463,200 
461,440 
469,680 
477,920 
486,160 
494.400 


493,800 
494,400 
453,200 
412,000 
320.600 
247,200 
164,800 
82,400 
88,240 
82,400 
164,800 
247,200 
320,600 
412,000 
453,200 
404.400 

453,200 
412,000 
329,600 
247.200 
164,800 
82.400 
8,240 


Per  aquare 


aoui 

QCD. 


incl 


Poundt. 
l.OOu 
5,000 
10,000 
15.000 
20,0i)0 
25,000 
30,000 
35,000 
40,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
63.000 
50,500 
61.000 
52,000 
63,000 
64,000 
55,000 
66,000 
57,000 
58,000 
59,000 
60.000 


60,000 
56.000 
50,000 
40.000 
30,000 
20,000 
10,000 

1.000 
10,000 
20,000 
80,000 
40.000 
50,000 
55,000 
60,000 
60,000 
55,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 


Compres- 

aion  per 

iucb. 


Inch. 
0. 

.00015 
.00030 
.00047 
.00002 
.00078 
.00005 
.00111 
.00128 
.00145 
.00148 
.00151 
.00155 
.00159 
.00161 
.00106 
.00170 
.00174 
.00312 
.00496 
.00666 
.00755 
.00835 
.00934 
.01010 
.01100 
.01100 
.01272 
.01397 
. 01424 
.01434 
. 01455 


.01525 
.01627 
.01511 
.01495 
.01469 
.01423 
.01385 
.01345 


Sacceaaive 

cotnpraa- 

sionper 

inon. 


Inch. 
0. 

.00015 
.00015 
.00017 
.00015 
.UOOIO 
.00017 
.00016 
.00016 
.00017 
.00003 
.00003 
.00004 
.00004 
.00002 
.00005 
.00004 
.00004 
.00038 
.00183 
.00171 
.00080 
.00080 
.00009 
.00076 
.00090 
.00090 
.00082 
.00025 
.00027 
.00010 
.00021 


Permanent 
aet. 


—.00016 
—.00016 
—.00036 
— .  00036 
-.00038 
—.00040 


.  01331 
.01366 
.01408 
.01440 
.01478 
.01500 
.01531 
.01630 
.  01614 
.01496 
.01402 
.01426 
.01390 
.01351 


—.00014 

+.00035 

.00037 

.00037 


.00022 
.00081 
.00001 
-.00016 
.00018 
.00034 
.00036 
.00036 
.00089 


Inch, 
0. 


.01.^3 
.01301 


.01818 
.01312 


Sueceaaive 

permaoent 

aet.        ! 


Kemarka. 


Inch,      I 

0.  Iiiiti»ll<Mul. 


Elaatlo  limit. 


.01303 
.00002 


.00012 
-.00001 


After  5  miuutea.  { 

Alter  10  minutee.  , 

After  70  minatea.  1 

Load  allowed    to    re- 
maia  on    bar    over  : 
Sunday;   in   all.   40 
hoars. 
After  46  hours'  reat. 


After  5  minntea. 


After  8  minut«a. 


AfAr  5  minntea. 


Initial  compression  test  discontinued. 
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Bar  rested  3  days  5  hours,  seem  turued  down  to  3''  diameter,  and  test 
resamed. 
Sectional  area^  7.068  sqnare  inches. 
New  ganged  length  established,  10'^ 


Under  tensile  streM. 

Under  compressiye  stress. 

Appli«d  loads. 

Elongation  per 
inch. 

Permanent  set 
per  inch. 

Ck>niprea»ion  per 
inch. 

Permanent   c>t  per 
inch. 

ToUL 

Pmtndt. 
0 
70,680 
141,360 
212.040 
282,720 

818,060 
333,400 
888.740 
424,080 

70,680 
141,860 
212.040 

70,680 
141,360 
212,040 
282,720 

282,720 

70,680 
141,360 
212,040 
282,720 

Per 
Ml.  Inch. 

Total        ®",®* 

Total. 

Sno- 
eeaaive. 

Total. 

Jneh. 
0. 

.00035 
.00068 
.00105 
.00143 
.00148 
.00162 
.00183 
.00208 
.00247 

Snc- 
oessire. 

Total. 

Inch.   ' 
0. 

Sue 
oessive. 

Pound*. 
0 
10,000 
20,000 
80,000 
40,000 
40,000 
45,000 
50,000 
55.000 
60,000 
10,000 
20,000 
80,000 
10,000 
20.000 
30.000 
40,000 
90.000 
40,000 

10.000 
20,000 
30,000 
40,000 
50.000 
10,000 
20.000 
80,000 
40,000 
45,000 
45,000 
40.000 
80,000 
20,000 
10,000 

Inch, 
0. 

Inch. 

0. 

incA. 
0. 

Inch, 
0. 

Inch. 

0. 

.00085 
.00033 
.00037 
.00038 

0. 

.00019 
.00021 
.00025 
.00088 

Inch. 

0. 

0. 

.00001 

.00001 

.00017 

.00016 

.00038 
.00120 
.00260 

.00055 
.00082 
.00140 

.00047 
.00140 

.00064 
.00102 

-.00110 
—.00068 
—.00021 
+.00036 
.00113 

.00039 
.00042 
.00047 
.00057 
AflOTT 

—.00138 

.00011 

...... .... 

— .ooiio 

nno9fi 

_.  ooATii        oooaR    1 



.00367 

.00202 

Tensile  stress  applied  anil  inafe&ntiv     1 

releas 
— . 00325        -  00042 

ed. 

—.00269 
-.00220 
-.00144 
—.00019 

.00056 
.00049 
.0J076 
.00125 

-.00350 

.00017 

-^00291 
—.00209 

.00059 
.00082 

>    358,400 
70,680 



.00255 
.00314 
.00302 
.00543 
.00784 

.00046 
.00050 
.00078 
.00151 

141,360 
212,  OtO 
282,720 
318,060 

282,720 

212,040 

141,360 

70,680 

.  00787         .  OflMS 

After  2  n^lntitMi.     1 

.00780 
.00748 
.00705 
.00667 

-.00007 
—.00037 
-.00038 
—.00088 

.00624 



.00475 

Test  discontinned. 
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OoMPBEssioN  Test. 

No.  2768. 

Small  specimen  from  bar  marked  ^ 

Length,  8''. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  5^^ 


Applied  loads. 

ComprM- 

SaooesfliTe 
sionper 

iDOh. 

Peimaneot 

Mt. 

SooceealTo 

pemunent 

aet. 

Bemarka. 

• 

Tot»L 

Peraqusre 
inoh. 

Fvundt. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24.000 
28,000 
32.000 
36.000 
36,800 
87,600 
38,400 
39,200 
40,000 

Poundt. 
,  1,000 
6,000 
10,000 
16,000 
20,000 
25.000 
80,000 
35.000 
40,000 
46.000 
46,000 
47,000 
48,000 
40,000 
50,000 
60.000 
61.000 
52,000 
53,000 
54.000 
66.000 
64,120 

0. 

.00012 
.001028 
.00044 
.00060 
.00076 
.00004 
.00110 
.OOIM 
.00144 
.00148 
.00152 
.00156 
.00160 
.00166 
.00170 
.00174 
.00256 
.00664 
.00772 
.00816 

Inch. 
0. 

.00012 
.00016 
.00016 
.00016 
.00016 
.00018 
.00016 
.00016 
.00018 
.00004 
.00004 
.00004 
.00004 
.00006 
.00004 
.00004 
.00082 
.00408 
.00108 
.00044 

IfUh. 

0. 

Initial  toad. 

SlaatlolimU. 
mttnatoamnfttk 

0. 

.00006 

.00006 

40.800 
41.600 
42,400 
48.200 

44,000 
61,800 

.ooiis 

.0061S 

Failed  by  triple  flexure. 
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Second  compression  specimen  from  bar  marked  ^^ 

No.  2769. 

Length,  W. 
Diameter,  ^^0092. 
Sectional  area,  .80  sqaare  inch. 
Ganged  length,  5''. 
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Applied  loAd0. 

CompreH- 

ftionper 

IdoIl 

Saooeasiye 
compres- 
sion per 
inch. 

Permanent 
set. 

SnccesslTe 
set. 

Bemarks. 

TotaL 

Per  sqaare 
inch. 

Poundt. 
800 
4,000 
8,000 
12,000 
16,000 
20.000 
24,000 
28,000 
82,000 
36^000 
36.800 
37,600 
38,400 
30,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
61,780 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
63.000 
54,000 
55,000 
64,720 

Inch, 

0. 

.00012 
.00030 
.00046 
.00062 
.00078 
.00096 
.00114 
.00130 
.00146 
.00150 
.00152 
.00156 
.00160 
.00160 
.00104 
.00334 
.00810 
.(10020 
.01060 

Inch, 

0. 

.00012 
.00018 
.00016 
.00016 
.00016 
.00018 
.00018 
.00016 
.00016 
.00004 
.00002 
.00004 
.00004 

0. 
.90004 
.00170 
.L0476 
.00110 
.00140 

InoK, 
0. 

Ineh. 
0. 

IniHalload. 

Elastle  limit 
mtSmate  strength. 

.00020 

.00020 

.00040 

.00010 

.00040 

0. 

.00844 

.6080* 

Failed  by  triple  flexure. 
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Specimens  from  10"  Jacket,  Whitworth  Steel. 

Effect  of  over-compression. 

A  fragment  of  the  ring  &'  long  and  l'^20  thick  was  annealed,  and 
specimens  No$.  2561  and  2562  taken  oat  side  by  side. 
For  original  tests  of  this  ring,  see  Beport  1886. 

No.  2561. 
Specimen  compressed  2  per  cent,  of  its  length. 


i\ 


Form  of  cross-section.  IV  .  y^  Direction  of  deflec- 


1^40 


I 


original  dimensions.  {^J^rTi^k 

Diameter  between  flat  sides,  l'^20. 

Approximate  sectional  area,  1.44  square  inches. 

Compressive  stress,  72.500  pounds=50.350  pounds  per  square  inch ; 
permanently  shortened  the  specimen  2  per  cent,  of  its  original  length. 

The  specimen  deflected  in  the  plane  of  the  two  flat  sides,  '^01^  v. 
sine  of  chord. 

Eight  lines,  45°  apart,  of  inch  sections  were  laid  off  on  specimen  par- 
allel to  its  axis  before  applying  the  compressive  stress. 

Measuring  these  sections  with  a  steel  scale  after  compression,  the 
metal  on  all  sides  was  found  permanently  compressed. 

The  difference  in  the  amount  of  shortening  on  the  convex  and  con- 
cave sides  was  barely  perceptible ;  measuring  with  a  steel  scale,  the 
variation  in  any  inch  section  from  the  prescribed  amount  of  ^'.02  did  not 
reach  '^OOJ. 

Specimen  now  turned  down  to  a  tensile  form  having  a  *stem  3"  long 
by  ".75  diameter. 

Diameter  of  threaded  ends,  V. 

Sectional  area,  .4418  square  inch. 

Gauged  length,  3", 
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TSo.  2561— Continued. 


AppUed  liMds. 

Elongation 
per  Inoli. 

Sacoeaaive 

elongation 

per  inch 

Permanent 
set 

SnocesBiye 

permanent 

set 

Bemarka. 

TotaL 

FersGnare 
IncL 

Pounds. 
442 
2,209 
4,418 
4;  800 
5,302 
6.743 
6,185 
6,627 
7,069 
7,510 
7,952 
8,394 
8,836 
9,278 
9,720 
10, 161 
10,603 
11,045 
11.487 
11.929 
12.371 
12,812 
13,254 
13,696 
14,138 
14,580 
15,021 
15,463 
15.906 
16,347 
16,789 
17.230 
17,672 
18,114 
18,556 
18,998 
19,440 
19.881 
20,323 
20,765 
21.207 
21,649 
22.090 
22,974 
23,858 
24,741 
26,625 
26,508 
27,392 
28,276 
29,160 
30,043 
30.926 
31,810 
32.660 

Pounds, 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
2^000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
84,000 
85,000 
86,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66^000 
68.000 
70,000 
72,000 
73,920 

Inch, 
0. 

.000167 
.000367 
.000367 
.000400 
.000533 
.000638 
.000733 
.000933 
.001067 
.001233 
.001400 
.001867 
.001733 
.001967 
.002267 
.002667 
.002867 
.003133 
.003467 
.003767 
.004267 
.004738 
.005100 
.005500 
.005933 
.006600 
.007167 
.007833 
.008433 
.009367 
. 010133 
.010967 
.011667 
.012667 
.013667 
.014867 
.016400 
.017067 
.018600 
.020233 
.021933 
.023767 
.0250 
.1283 
.0333 
.0383 
.0417 
.0500 
.0600 
.0667 
.0800 
.0967 
.1200 
.1767 

Jneh. 

0. 

.000167 
.000200 

0. 

.000033 
.000133 
.000100 
.000100 
.000200 
.000183 
.000166 
.000167 
.000167 
.000166 
.0C0234 
.000300 
.000300 
.000300 
.000266 
.000334 
.000300 
.000500 
.009466 
.000367 
.000400 
.000433 
.000667 
.000567 
.000666 
.000600 
.000934 
.000766 
.000834 
.000700 
.001000 
.001000 
.001200 
.001533 
.000667 
.001533 
.001633 
.001700 
.001834 
.001233 
.0033 
.0050 
.0050 
.0034 
.0083 
.0100 
.0067 
.0133 
.0167 
.0233 
.0567 

Tneh, 
0. 

tndL 

0. 

Initial  load. 
Elaatlo  limit 

Tenaileatrength. 

.000267 

.000207 

.009900 

.000683 

.001967 

.001067 

.003633 

.001666 

.008900  ' 

.002267 

.009467 

.008667 

.014600 

.006138 

.021738 

.007183 

General  eummary* 

Tenaile  strength  per  sqnare  inch  of  original  section .....pounds..    73,920 

Elastlo  limit  x>er  sqnare  inch  of  originaTsection do 12,000 

Elongation  per  inch  after  mptare inch..    0.2367 

Elongation  per  inch  under  starsin  at  elastic  limit do .000400 

Seduction  in  diameter  at  point  of  rupture do 17 

Beduction  in  area  alter  rupture,  per  centnm  of  original  section 40.2 

Position  of  rupture at  middle  of  stem 

CTharacter  of  broken  surface silky.  60  per  cent ;  granular,  69  per  cent    Opened  a  crack  in  sur- 

ikce  of  stem  ".90  from  point  of  rupture                                      • 
BiOBISatlon  of  inch  sections 'M6»''.il*  'MO 
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No.  2562. 
Tensile  specimen  not  compressed. 
Diameter,  "J5. 

Sectional  area,  .4418  aqnare  inch. 
Guaged  length,  S". 


AppUedUwda. 

perUioh. 

SacoeeslTO 

Pexmaiient 
set 

SnooeMiTe 
pennanent 

ML 

BfiBiMla. 

ToUL 

PerBonare 
inch. 

Foundt, 
442 
2,209 
4,418 
4.860 
6,302 
6,743 
6,186 

7,610 
7,952 
8,894 

sisso 

9,278 
9.720 
10,161 
10,608 
11,046 
11,487 
11,929 
12,871 
12,812 
18,254 
13,696 
14.138 
14,580 
15,121 
15,463 
15,905 

16,347 

16.789 
17.230 
17.672 
18, 114 
18,556 
18.998 
19. 440 
19.881 
20.323 
20,765 
21.207 
21.649 
22.090 
22,974 
23,358 
24,741 
26,625 
26,508 

27,;n>2 

28,276 
29,160 
30,043 
30.026 
31, 810 
32,694 
33,578 
34.461 
35,320 

Poundt. 
1,000 
6,000 
10,000 
11.000 
12,000 
13,000 
14,000 
16,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
34,000 
25,000 
26,000 
27.000 
28.000 
29,000 
30,000 
31,000 
32.000 
38,000 
34,000 
35,000 
36,000 

37,000J 

88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
52.000 
64,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
79,940 

Inch. 
0. 

.000138 
.000338 
.000367 
.000400 
.000438 
.000467 
.000500 
.000500 
.000567 
.000633 
.000667 
.000700 
.000733 
.000767 
.000800 
.000800 
.000867 
.000900 
.000933 
.000967 
.001000 
.001033 
.001033 
.001067 
.001133 
.001167 
.001200 
.001267 
.003067 
.007067 
.007733 
.008333 
.009200 
.009900 
.010900 
.012000 
.012000 
.013900 
.014633 
.015767 
.016867 
.018067 
.019333 
.022000 
.024667 
.027600 
.030333 
.034000 
.037933 
.  042167 
.047000 
.053000 
.060667 
.0667 
.0767 
.1000 
.1267 
.1767 

Inek, 

0. 

.000183 
.000900 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 

.000067 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 

0. 
.000067 
.000033 
.000033 
.000034 
.000033 
.000083 

0. 
.000034 
.000066 
.000034 
.000033 
.000067 
.001800 
.004000 
.000666 
.000600 
.000867 
.000700 
. 001000 
.OOUOO 
.000900 
.001000 
.000733 
.001134 
.OOUOO 
.001200 
.001266 
.002667 
.002667 
. 002833 
.002833 
.003667 
.  003938 
.004234 
.004833 
.006000 
.007667 
.006033 
.0100 
.0233 
.0267 
.0500 

IfMA. 

0. 
0. 

0- 

IndL 
0. 

Initial  load. 
SUetio  limit 

TeBflUeakeii^gflu 

.000083 

.000033 

.000033 

0. 

.000033 

0. 

.000033 

0. 

000033 

0. 

'*' 



............ 

.007667 

.007634 

.012067 

.004400 

.017233 

.006166 

General  sumtnary, 

Tenftile  strength  per  aqnare  inch  of  original  section ^ ponnda..    79,040 

Elasticlimlt  per  sqaare  inch  of  original  section do...    88,060 

Elongation  per  inch  afterruptnre  inch..    0.2067 

Elongation  per  inch  nmler  strain  at  elastic  limit do...  .001267 

Reduction  in  diameter  at  point  of  rapture do  ..         .14 

Ileduction  in  ar(>a  after  rapture,  per  ct>ntam  of  originij  aeotion .• 8S.9 

Position  of  rupturo ".  80  from  the  nedk 

Character  of  broken  surface granular,  75  per  cent,  j  silky.  25  per  cent. 

Elongation  of  inch  aeotiona ? ".30*,  'U6,  ".16 


BRONZE. 


TENSION  COMPRESSION  AND  TRANSVERSE  TESTS. 
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H  Ex_^.^ 51  1 


"DEOXIDIZED"  BRONZE 
BRONZE  FROM  NAVY-YARDS. 


TENSILE  TESTS. 


3W 


TESTS   OF   IBON^    STEEL,    AND   OTHER   MATERIALS. 

DEOXIDIZED  Bronze. 

No.  2104. 
Mark,  1. 

Diameter,  1''.8822. 
Sectional  area,  2.782  square  inches. 
Ganged  length,  10^'. 
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AppUedlMdfl. 

In  ganged  IflDgth. 

Benuoka. 

Totel. 

PerMOttre 
Indi. 

Elongation. 

Set. 

PiHindM. 

2.867 
6,714 
8^671 
11,428 
14,286 
17, 142 
10,009 
22,856 
26.718 
28.570 
81,427 
84,284 
87, 141 
89.998 
42,855 
45,712 
48,669 
51,426 
64,288 
67, 140 
59,997 
62,86i 
65,711 
68,568 
71,426 
74,282 
77, 139 
78,200 

Pound*. 

1,027 

2.054 

3,081 

4,108 

6.186 

6.162 

7,188 

8,216 

9,248 

10.270 

11.297 

12.324 

13,351 

14,878 

15,404 

16.431 

17,458 

18, 485 

19, 512 

20.639 

21.660 

22,593 

23,620 

24.647 

26.674 

26.701 

27.728 

28,110 

JndL 

0. 

.0001 
.0007 
.0014 
.0022 
.0028 
.0034 
.0041 
.0040 
.0056 
.0066 
.0074 
.0083 
.0095 
.0109 
.0117 
.0135 
.0170 
.0222 
.0297 
.0407 
.0527 
.0680 
.0916 
.1166 
.16 
.185 

Inch. 
0. 

Initial  loud. 
TensUe  strength. 

-^0008 

—.0004 

0. 

Elongation  in  15  inches,  ^^22 : 

Fractured  5".80  from  neck, 
sional  small  yellow  spots. 

Diameter  at  fracture,  V'M. 

Contraction,  2.3  per  cent. 

Elongation  of  inch  sections,  ".01,  ''.01,  ''.01,  ".01,  ".03,  ".01,  ".02,  ".01, 
'^01,  ".06.  ".01,  ".01,  ".01,  ".01,  ".01. 


=1.6  per  cent. 

Appearance,  lavender  color,  with  occa- 

Area,  2.717  square  inches. 
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Deoxidized  Bbonzs. 

No.  2196. 
Marks,  2. 
Diameter,  r'.8822. 
Sectional  area,  2.782  square  inches. 
Gauged  length,  1(K^ 


AppUed  loads. 

In  gaag^  length. 

BenuirkB. 

TotiL 

PersqiiAre 
inok. 

Elongation. 

Set 

Founds, 
2,857 
5,714 
8,671 
11,428 
14,286 
17,142 
10,900 
82,866 
25.713 
28.670 
81,427 
84.284 
37,141 
80,098 
42,865 
45^712 
4^669 
61,426 
54,283 
57,140 
50,997 
62,854 
65,711 
68,668 
71,426 
74,282 
77,139 
79,996 
82,853 
85^710 

Pounds, 

1.027 

2,054 

8,081 

4,108 

5,135 

6,162 

7,188 

8.216 

9,243 

10,270 

11,297 

12,324 

13,351 

14,378 

15,404 

10,431 

17,458 

18.485 

19,512 

20.539 

21,666 

22.503 

28,620 

24,647 

25,674 

26.701 

27,728 

28,756 

29,788 

30,810 

Ineh. 

0. 

.0008 
.0015 
.0023 
.0031 
.0038 
.0046 
.0053 
.0068 
.0067 
.0075 
.0082 
.0000 
.0109 
.0110 
.0126 
.0145 
.0169 
.0207 
.0270 
.0318 
.0895 
.07 
.08 
.10 
.18 
.135 
.17 
.20 

Inch. 
0. 

Initial  kMd. 
Elasttclimit. 

0. 

0. 

.0010 

............ 

.....   ...... 

...^.. ...... 

Elongation  in  15  inches,  '\21  =  1.8  per  cent. 

Fractured  &\9  from  neck.  Appearance,  lavender  colored,  with  spongy 
spot  of  yellow  metal  i"  from  circumference. 

Diameter  at  fracture,  l'^85.    Area,  2.688  square  inches. 

Contraction,  3.4  per  cent. 

Elongation  of  inch  sections,  ".01,  ".01,  ".01,  ".02,  ".02,  ".02,  '^04, 
'^03,  ".02,  ".01,  ".02,  ".02,  ".01,  ".02,  ".01. 


tests  op  iron,  steel,  and  otiiek  materials. 

Deoxidized  Bronze. 

No.  2106. 
Marks,  3. 
Diameter,  1''.883. 

Sectional  area,  2.785  square  inches. 
Gauged  length,  10^'. 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sauare 
inch. 

Elongation. 

Set. 

Pounds. 
2.785 
6,570 
8,355 
11,140 
13,025 
16.710 
10, 405 
22.280 
25,065 
27,850 
30,635 
33,420 
38,205 
38,090 
41,775 
44,560 
47,345 
50,130 
52,016 
55,700 
68.485 
61,270 
64.055 
66.840 
69.625 
72,410 
75,105 
77,980 
80,765 

Pounds. 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
20,000 

Inch. 

0. 

.0008 
.0016 
.0023 
.0031 
.0038 
.0046 
.0053 
.0061 
.0067 
.0075 
.0084 
.0002 
.0102 
.0115 
.0136 
.0158 
.0187 
.0228 
.0290 
.03 
.04 
.05 
.07 
.08 
.10 
.13 
.16 

Inch, 
0. 

Initial  load. 
BlasticUmit. 

TenBile  strength. 

-.0003 

-.0008 

.0008 

Elongation  in  15  inches  ".26=1.7  per  cent. 

Fractured  9"  from  neck.  Ap[)earauce,  lavender  colored,  with  spongy 
spot  J"  diameter  of  yellowish  green  metal,  i"  from  the  circumference. 
Other  small  spots  of  yellow  metal  interspersed  with  the  lavender-col- 
ored metal. 

Diameter  at  fracture,  1".86.    Area,  2.717  square  inches. 

Contraction,  2.4  per  cent. 

Elongation  of  inch  sections,  ".03,  ".02,  ".02,  ".02,  ".01,  ".01,  ".02,  ".01, 
".03,  ".01,  ".01,  ".01,  ".03,  ".01,  ".02. 


So.  2106a. 

Specimen  turned  down  from  stem  of  fractured  specimen  3. 
Total  length,  14". 
Diameter  of  stem,  1".129. 
Sectional  area,  1  square  inch. 
Tensile  strength,  26,920  pounds  per  square  inch. 
Elongation  in  10  inches,  ".04  =  0.4  per  cent 

Appearance  of  fracture,  light-yellow  and  lavender  color;. spot  of 
greenish  metal  near  the  circumference. 


334    tests  of  iron,  steel,  and  otuer  materials. 

Bronze  from  Portsmouth  Navy- Yard. 

No.  2107. 
Marks,  Pi. 
Diameter,  1^^875. 

Sectional  area,  2.761  square  inches. 
Ganged  length,  W. 


AppUedlMdft. 

In  gauced  length. 

Remarks. 

Total. 

PeraooAre 

Elongation. 

Set 

Pounds. 
2,761 
5.522 
8,283 
11,044 
18,805 
16,568 
10,827 
22,088 
24,840 
27,610 
80.871 
83,132 
85.803 
38,654 
40,600 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12.000 
13,000 
14.000 
14,700 

Inch. 

0. 

.0012 
.0022 
.0038 
.0043 
.0055 
.0065 
.0075 
.0087 
.0102 
.0127 
.0170 
.0277 
.0450 

Ifieh. 
0. 

Initial  load. 

Blastio  limit 
Tensile  strength. 

—.0002 

.0005 

Elongation  in  15  inches,  'M3  =  0.9  per  cent. 

Fractured  2''.75  fipom  neck.    Appearance,  irregular  spongy  surface, 
the  color  varying  from  lavender  to  light-yellow  and  copper  color. 
Diameter  at  fracture,  1''.86.    Area^  2.717  square  inches. 
Contraction,  1.6  per  cent. 


tests  of  irox,  steel,  and  other  materials. 

Bronze  from  Portsmouth  Navy- Yard. 

No.  2108. 
Marks,  Pf. 
Diameter,  1".876. 

Sectional  area,  2.761  square  inches. 
Ganged  length,  10^^ 
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In  gauged  lenffth. 

Remarks. 

TotaL 

Per  sqnare 
inch. 

Set 

P^ndi. 

2.781 

5,522 

81283 

11,044 

13,805 

18,588 

19,827 

22,088 

24,849 

27,610 

80,371 

83,132 

^IS 

41,415 

Pounds, 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 

8»000 
0,000 
10,000 
11.000 
12.000 
13,000 
14,000 
15.000 

Jneh. 
0. 

.0008 
.0018 
.0028 
.0038 
.0049 
.0050 
.0070 
.0085 
.0103 
.0127 
.0170 
.0278 
.0453 

Inch. 
0. 

IniUalload. 
ElastioUmit. 

0. 

.0018 

Elongation  in  15  inches,  'MO  =  0.7  per  cent 
Fractured  at  the  neck.    Appearance  the  same  as  No.  2107. 
Diameter  at  fractnre,  1''.86.    Area,  2.717  sqnare  inches. 
Oontraction,  1.6  per  cent. 


No.  2108a. 

Specimen  turned  down  from  stem  of  fractored  specimen  Pf 
Total  length,  U". 
Diameter  of  stem,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Tensile  strength,  16,810  pounds  per  square  inch. 
Elongation  in  10  inches,  '^09  =  0.9  per  cent. 

Appearance  of  fracture  vanes  from  light  to  deep  yellow,  in  places 
copper-colored  and  dark  purple. 


336  TESTS   OF   IRON,  STEEL,  AND   OTUER   MATERIALS. 

Bronze  from  Norfolk  Nayy-Yabb. 

No.  2109. 
Marks,  N.  No.  1. 
Diameter,  l'^876. 

Sectional  area,  2.761  square  inches. 
Gauged  length,  10''. 


Applied  loiidi. 

In  ganged  length. 

BemarkB. 

Total. 

Per  saaAie 
incn. 

BloDgation. 

Set 

Poundt. 
2,761 
^522 
8,283 
11,044 
18,806 
16,566 
19,327 
22,088 
24,849 
27,610 
80.371 
83,182 
36,893 
38,664 
41,416 
44.176 
46,987 
47,200 

P&undt. 

1,000 

2,000 

8,000 

4,000 

6,006 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

17,100 

Inch, 

0. 

.0010 
.0020 
.0028 
.0035 
.0047 
.0055 
.0062 
.0071 
.0084 
.0098 
.0118 
.0153 
.0256 
.0436 
.08 
.14 

Inch, 
0, 

Initial  load. 

Elaatio  limit 
TenaUe  aixvngth. 

—.0001 

.0008 

Elongation  in  76  inches,  ".25  =  1.7  per  cent. 

Fractured  1''  from  neck.  Appearance,  irregular  sorfaoe.  Color 
varies,  lavender  and  light  yellow  predominating.  Spots  of  dark  yel- 
low, copper  color,  and  dark  purple. 

Diameter  at  fracture,  l'^84.    Area,  2.659  square  inches. 

Contraction,  3.7*  per  cent. 


No.  2109a. 

Specimen  turned  down  from  stem  of  fractured  specimen  N.  No.  L 
Total  length,  14". 
Diameter  of  stem,  rM29. 
Sectional  area,  1  square  inch. 
Tensile  strength,  17,250  x>ounds  per  square  inch. 
Elongation  in  10  inches,  ".09  =  0.9  ))er  cent. 
Appearance  of  fracture  varies  from  light  to  deep  yeUow,  in  part  lav- 
ender and  copper  colored- 


tests  of  ibony  steel,  and  other  materials. 

Bbohzb  from  Norfolk  Navt-Tabd. 

No.  2U0. 
Marks,  N.  No.  2. 
Diameter,  T'.STS. 

Sectional  area,  2.761  square  inches. 
Ganged  length,  10''. 


337 


In  gMged  length. 

Remarks. 

TdtaL 

PerMUMPB 
Such. 

Elongation. 

Bet 

2,701 

$288 
11,044 
18,800 
10^600 
191827 
21.088 
24,849 
27,010 
80,871 
83,182 
86,898 
88,054 
41,415 
44,170 
40,937 
49.008 
62,460 
65,400 

Pmmdg. 

1,000 

2.000 

3,000 

4,000 

6.000 

0,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

15.000 

10.000 

17,000 

18.000 

19,000 

20,070 

Inch, 

0. 

.0010 
.0020 
.0080 
.0040 
.0060 
.0055 
.0008 
.0078 
.0089 
.0107 
.0128 
.0108 
.0245 
.0405 
00 
.086 
.18 
.28 

0. 

XnitbdloKL 

Cnuska  open  in  etem. 
Tensile  etrcngtk. 

.0006 

.0014 

Elongation  in  16  inches,  ".67=3.8  per  cent. 

Fractured  1^.6  from  neck.  Api)earaDce  similar  to  No.  2109,  but  with 
less  dark  pnrple  metal  in  the  fractured  surface. 

Diameter  at  fracture,  1^.82.    Area,  2.602  square  inches. 

Contraction,  6.8  per  cent. 

Elongation  of  inch  sections,  ''.03,  Ml, ''.04/'.07,  ^'.06, ''.04, ''.02 ''.04, 
".(6,  ".02,  ".03,  ".03,  ".02,  ".02,  ",02. 

H.  Ex.  14 ^22 


338        tests  of  iron,  steel,  and  oth^i^b  materials. 

Bron2;e  from  New  Yor:k:  Natt-Yabd. 

No.  2111. 

Marks,  k.y.k.t. 

Diameter,  1''.876. 

Sectional  area,  2.761  sqoare  inohes. 

Ganged  length,  10^'. 


Applied  loads. 

In  ganged  length. 

BemsrU. 

ToUl. 

Per  aqoAro 

Elongation. 

Set 

Pmmdt, 
2.761 
6,682 
8.2b3 
11,044 
18,806 
16,666 
10,827 
22^088 
24,848 
27,610 
30,871 
83,182 
36,808 
38,654 
41, 415 
44,176 
46^037 
40,608 
52,450 
54,000 

Pwndt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

10,000 

10,880 

Inch. 

0. 

.0012 
.0022 
.0032 
.0042 
.0052 
.0062 
.0072 
.0086 
.0105 
.0134 
.0180 
.0207 
.0460 
.08 
.12 
.19 
.20 
.40 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

--.0003 

.0012 

Elongation  in  15  inches,  ^^69==i.6  per  cent. 

Fractured  at  the  neck.  Appearance,  irregular  surface;  color  varies 
firom  light  to  dark  yellow,  with  parts  copper  colored  and  parts  shading 
from  dark  brown  to  purple  and  green. 

Diameter  at  fracture,  l'^82.    Area,  2.602  square  inches. 

Gontraction,  5.8  per  cent. 

Elongation  of  inch  sections,  'Ml,  ''.07,  ".05,  ".04,  ".06,  ".04,  ".05,  ".04, 
".04,  ".03,  ".04,  ".03.  ".05,  ".02,  ".02. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Bbonzb  FROM  New  York  Navy-Yard. 

No.  2112. 
Harks,  N.Y.N. Y. 

'  2 

Diameter,  1''.876. 

Sectional  area,  2.761  sqaare  inches. 

-Ganged  length,  W. 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  square 

Elongation. 

Set. 

PotmdM. 
2,761 
5,522 
^283 
11,044 
13,805 
16.566 
19,827 
28;  088 
24,849 
27,610 
80.371 
83,182 
35.898 
88,654 
41,415 
44,176 
46,937 
48.698 
52.459 
63,300 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8.000 

9.000 

10.000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

19,300 

Inch. 

0. 
.0012 
.0022 
.0032 
.0041 
.0051 
.0060 
.0072 
.0086 
.0102 
.0135 
.0176 
.0263 
.0420 
.0660 
.1080 
.19 
.26 
.87 

JndL 
0. 

Initial  load. 
Slastio  limit. 

Tenafle  strength. 

-.0004 

.0015 

1 

Elongation  in  15  inches,  '^54  =  3.6  per  cent. 

Fractured  at  the  neck.  Appearance  similar  to  No.  2111,  except  there 
was  no  green-colored  metal  present. 

Diameter  at  fractare,  1^^84.    Area,  2.659  sqaare  inches. 

Contraction,  3.7  per  cent. 

Elongation  of  inch  sections,  ''.08,  ''.05,  ".03,  ".04,  ".04,  ".04,  ".03, 
".04,  ".03,  ".04,  ".02,  ".03,  ".03,  ".03,  ".01. 


No.  2112a. 

Specimen  tamed  down  from  stem  of  fractared  specimen  N.  Y.  K  Y.  2. 
Total  length,  14". 
Diameter  of  stem,  1".129. 
Sectional  area,  1  sqaare  inch. 
Tensile  strength,  19,760  pounds  per  square  inch. 
Elongation  in  10  inches,  ".21  =  2.1  per  cent. 

Appearance  of  fractare,  light  yellow  10  per  cent.,  intermingled  with 
90  per  cent  copper-colored  and  lavender  materiaL 


340  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS, 

tbassVeese  tests. 

Deoxidizbb  Bbonze. 

No.  42. 

Mark,  1. 
Breadth,  1^600. 
Depth,  r'.600.   . 
End  bearings  18^^  apart. 


AppUedloada. 


ToUl. 


fiber  Stress 

per  sqaare 

inoiL 


Deflections. 


Suooessive 
deflections. 


Befleotian 


BifflfiarVs. 


1^6 
260 
875 
600 

025 
760 
876 
1,000 
1,1S6 
1,250 
1,875 
1,600 
1,825 
1,760 
1.875 
2,000 
2,125 
2,250 
2,875 
3,500 
2,826 
2,750 
2.875 
8,000 
8,126 
8,260 
8,875 
8,600 
8,025 
8,750 
8,875 
4,000 
4.125 
4,250 
4,875 
4,500 
4,025 
4,760 
4,875 
5,000 
6,125 
6,250 
5,875 
6.600 
5,025 
5,750 
5,875 
0,000 
0,125 
e.250 
8,875 
6,500 
0,825 
0,750 
0,876 
7.000 
7,126 
7,260 


PinmdM. 
1,000 
2,000 
8,000 
4,000 
6,000 
6,000 
7.000 
6,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25^000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
83,000 
84,000 
85,000 
80.000 
87,000 
88,000 
39,000 
40.000 
41.000 
42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
54,000 
66.000 
68^000 
57.000 
58,000 


InehM. 

0. 

.0030 
.0002 
.0097 
.0120 
.0158 
.0100 
.0220 
.0240 
.0279 
.0307 
.0338 
.0367 
.0400 
.0438 
.0474 
.0517 
.0560 
.0603 
.0652 
.0702 
.0766 
.0816 
.0883 
.0969 
.12 
.14 
.15 
.10 
.17 
.19 
.20 
.21 
.22 
.24 
.20 
.20 
.80 
.82 
.86 
.39 
.41 
.45 
.49 
.52 
.67 
.01 
.67 
.78 
.78 
.86 
.98 

1.00 

1.09 

1.19 

L29 

1.88 

1.49 


Ineh, 

0. 

.0030 
.0032 
.0035 
.0029 
.0032 
.0032 
.0030 
.0029 
.0030 
.0028 
.0031 
.0029 
.0033 
.0038 
.0036 
.0043 
.0043 
.0048 
.0049 
.0050 
.0063 
.0051 
.0067 
.0086 
.0231 
.02 
.01 
.01 
.01 
.02 
.01 
.01 
.01 
.02 
.02 
.08 
.01 
.02 
.08 
.04 
.02 
.04 
.04 
.08 
.05 
.04 
.00 
.00 
.05 
.07 
.08 
.07 
.00 
.10 
.10 
.10 
.10 


Inch, 
0. 


Initial  losd. 


-.0002 


."oils' 


Elaslio  limit 


.0091 


.0267 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
"So.  42 — Continaed. 
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AppUedloAda. 

Deflections. 

Suocenire 

Deflection 
•eta. 

y^^mnmAcf^ 

TotaL 

fiber  stxoM 

Pounds. 
7,375 
7.500 
7,625 
7,750 
7,875 
8,000 
8^310 

Pounda. 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,480 

Inches. 

1.58 
1.64 
1.74 
1.81 
1.89 
2.05 

Inch. 
.09 
.06 
.10 
.07 
.08 
.16 

Inch. 

Ultimate  etrensih. 

Bent  280,  then  fractared. 
at  edges  from  center. 
Specific  gravity,  8.4767. 
Hardness,  7.11. 


Appearance,  light  yellow  color;  radiated 


342         tests  of  iron,  steel,  and  other  materials. 

Deoxidized  Bronze. 

No.  43. 
Marks,  2. 
Breadth,  r'.600. 
Depth,  1".500. 


Applied  loads. 

Defleotions. 

Sucoeesive 
deflections. 

seta. 

Bomarki. 

Total. 

Maximum 
fiber  stresB 

Pounda. 
126 
626 
1.260 
1.376 
1,500 
1,626 
1,760 
U876 
2^000 
2,126 
2,260 
2,375 
2,600 

Pounds. 
1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 

Inches. 
0. 

.0150 
.0328 
.0360 
.0400 
.0431 
.0460 
.0502 
.0545 
.0583 
.0622 
.0670 
.0725 

Ineh. 
0. 

.0150 
.0172 
.0022 
.0050 
.0031 
.0038 
.0033 
.0043 
.0038 
.0030 
.0048 
.0066 

Inch. 
0. 
0. 
0. 

Initial  load. 

Elastio  limit  appcozlmiito. 

After  KstinK  16  hoan  under  Inttial 
load. 

Cracks  on  tension  side. 
Ultimate  strength. 

.ooib" 

.0110 
.0077 

2,625 
2.760 
2,875 
3,000 
3.126 
3,260 
3,500 
3,760 
4,000 
4.260 
4,500 
4,750 
5,000 
6^500 
5,650 

21,000 
22,000 
28,000 
24,000 
26.000 
26,000 
28,000 
30,003 
32,000 
34.000 
36,000 
38,000 
40,000 
44,000 
45,200 

.0774 
.0846 
.0907 
.1006 
.1097 
.1217 
.   .1510 
.1866 
.2626 
.3173 
.4305 
.58 
.76 
1.26 

.0049 

.0071 

.0062 

.0009 

.0091 

.0120 

.0203 

.0355 

.0760 

.0648 

.1222 

.1406 

.17 

.50 

.0308 

Bent  220,  then  fractured, 
ender  cast. 
Specific  gravity,  8.2027. 
BardnesSy  4.79. 


Appearance,  light-yellow  color,  with  lav- 


TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Deoxidized  Bbonzb. 


343 


Marks,  3, 
Breadth,  r'.600. 
Depth,  v. 500. 


AppUed  loads. 

DoflootloiM. 

SaooMBlre 

DeflMllon 

Mte. 

— 

TotaL 

MaxlaniiD 
fiber  stvoM 

Foimdt. 
125 

1,250 
1.376 
1.600 
1,626 
1,750 
1,876 
2,000 
2,125 
2,250 
2.875 
2.600 
2.825 
S750 
2.875 
8,000 
8.125 
8,850 
8.500 
S.7S0 
4.260 
4,750 
5,250 
6.750 
8»250 
8^750 
7.200 

1,000 
5^000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22:000 
23,000 
24,000 
25^000 
26.000 
28,000 
80,000 
34,000 
38.000 
42,000 
48y000 
50,000 
54.000 
57,800 

Ineh, 

0. 

.0121 
.0272 
.0200 
.0326 
.0350 
.0883 
.0410 
.0440 
.0472 
.0600 
.0582 
.0580 
.0800 
.0644 
.0800 
.0742 
.0794 
.0850 
.0002 
.1170 
.1620 
.24 
.82 
.46 
.88 
.87 

/nol^ 
0. 
.0121 

:oi6i 

.0027 
.0028 
.0025 
.0038 
.0027 
.0030 
.0082 
.0028 
.0032 
.0037 
.0031 

.ooa 

.0048 

.0062 

.0062 

.0068 

.0142 

.0178 

.0460 

.078 

.08 

.18 

.18 

.24 

Ineh. 
0. 
0. 
0. 

IniUalkwd. 

Xlastleltelt 

Giaok  ttwted  OB  tlie  tMialon  aide. 
Ultimate  atmigtli. 

0. 

.0010 

•••'1 

............ 

Bent  14<>,  then  ftactured. 
ender  cast. 
Specific  gravity,  8.6317. 
Hardness,  7.96. 


Appearance,  light-ydlow  color,  with  lav- 


344  TESTS   OF   IHON,  STEEL,  AND   OTHBB  UATEBIALS. 

Bbonze  FBOM  Pobtskouih  Nayt-Tasd. 

No.  45. 
Markg,  Pi. 
Breadth,  1".600. 
Depth,  1".500. 


AppUed  loftdt. 

SnoeesslTe 

DeflMtion 
seta. 

BemarU. 

Total. 

Huimiim 
fiber  BtreM 

Pounda. 

125 

250 

875 

600 

025 

750 

876 

1,000 

1^125 

1,250 

1,876 

1,500 

1,625 

1,750 

1,875 

^000 

5l25 

2,250 

?875 

2,600 

2,625 

2^750 

Xooo 

3,260 
8,600 
8,760 
4,000 
4,250 
4.500 
4.540 

Ptnmdi, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8^000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

81,000 

22,000 

24.000 

26,000 

28.000 

30,000 

82,000 

34,000 

86,000 

36,820 

0. 

.0033 
.0063 
.0099 
.0122 
.0160 
.0190 
.0222 
.0253 
.0283 
.0318 
.0347 
.0372 
.0407 
.0440 
.0476 
.0518 
.0560 
.0608 
.0660 
.0720 
.0805 
.1000 
.1355 
.1990 
.8265 
.62 
.78 

1.22 

Jnth. 

a 

.0033 

.0030 

.0036 

.0023 

.0038 

.0030 

.0032 

.0031 

.0030 

.0080 

.0034 

.0025 

.0035 

.0033 

.0036 

.0037 

.0037 

.0018 

.0062 

.0060 

.0065 

.0105 

.0355 

.0636 

.1275 

.1985 

.26 

.44 

Inch. 

iJDltialload. 
XlMtio  limit 

.0002 

.ooii" 

.0015 



Bent  210,  then  fractured, 
of  lavender  cast. 
Specific  gravity,  8.4269. 
Hardness,  5.06. 


Appearance,  light-yellow  color,  with  spots 


tests  of  iron,  steel,  and  other  materials. 

Bronze  from  Portsmouth  Navt-Yaxd. 

No.  48. 


345 


Marks,  P,. 
Breadth,  1".600. 
Depth,  1".500. 


SaooeBsiTe 
defleotioDg. 

sots. 

Bemtrka. 

Total. 

Kaxlmam 

Pounds. 
125 

750 
875 
1,000 
1,125 
1,250 
1,375 
1^500 
1,625 
1,750 
1^875 
2,000 
2,125 
^850 
2,875 
2,500 
5760 
8.000 
8^250 
8^500 
8,760 
4.000 
4,250 
4,500 
4,750 
5,000 
5,250 
5.380 

Pifunda. 

1.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

22,000 

24.000 

26.000 

28,000 

30,000 

32.000 

34.000 

36.000 

38,000 

40.000 

42.000 

43,040 

InekSi. 

0. 

.0140 
.0175 
.0210 
.0248 
.0280 
.0315 
.0350 
.0887 
.0421 
.0462 
.0600 
.0545 
.0597 
.0650 
.0713 
.0793 
.0009 
.1310 
.1885 
.2750 
.4000 
.61 
.86 

1.19 

1.49 

1.80 

2.82 

Ineh, 

0. 

.0140 
.0036 
.0035 
.0038 
.0032 
.0035 
.0035 
.0037 
.0034 
.0041 
.0038 
.0045 
.0052 
.0053 
.0063 
.0080 
.0206 
.0311 
.0675 
.0866 
.1250 
.21 
.27 
.33 
.30 
.40 
.43 

Jneh. 
0. 

Inltialloiid. 
EUMtieliiBit 

.0005 

.0025 

.0158 

Bent  340,  then    fractored. 
darker  yellow  cast  in  places. 
Specific  gravity,  8.1449. 
Hardness,  3.33+ 


Appearance,   light-yellow  color,  with 


346        TESTS  or  iron,  steel,  and  other  materials. 
Bbonzb  from  Korfolk  Navy-Yard. 

So.  47. 

Marks,  ST.  No.  1. 
Breadth,  r'.SOO. 
Depth,  V'.500. 


Applied  loads. 


Total. 


Maziiniiiii 

fiber  streM 

per  Mnare 

inca. 


DefleoUons. 


SaooesslTe 
deflections. 


Deflection 


Poundi. 
125 
250 
376 
SOO 
825 
750 
875 
1,000 
1,125 
1,250 
1,375 
1.500 
1,625 
1,760 
1,875 
2,000 
2,125 
2,260 
2,375 
2.500 
2,826 
2,750 
2,875 
3,000 
3,126 
8,250 
3.500 
3,750 
4,000 
4,260 
4,500 
4,760 
5.000 
5,250 
5,600 
5,750 
8,000 
6,250 
6,500 
8,760 


8,180 


Pi0tt9l4t. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

2t,000 

22.000 

23,000 

24,000 

25.000 

26,000 

28.000 

30,000 

32,000 

84,000 

36,000 

88,000 

40,000 

42,000 

44,000 

46.000 

48,000 

50.000 

I    52,000 

54,000 


InehS9. 

0. 

.0031 
.0082 
.0090 
.0119 
.0153 
.0181 
.0202 
.0240 
.0262 
.0308 
.0822 
.0350 
.0880 
.0406 
.0486 
.0464 
.0493 
.0529 
.0565 
.0610 
.0658 
.0706 
.0777 
.08t8 
.0962 
.1204 
.1079 
.2462 
.3540 
.49 
.73 
.95 

1.25 

1.54 

1.80 

2.31 

2.74 

3.18 


2n^, 

0. 
.0081 
.0081 
.0028 
.0029 
.0084 
.0028 
.0021 
.0038 
.0022 
.0038 
.0024 
.0028 
.0030 
.0028 
.0028 
.0028 
.0029 
.0038 
.0036 
.0045 
.0048 
.0048 
.0071 
.0071 
.0114 
.0242 
.0475 
.0783 
.1078 
.1360 
.24 
.22 
.30 
.29 
.85 
.42 
.48 
.42 


Inch. 
0. 


Initial  loid. 


.0002 


Eliitio  limit  approzinuilo. 


.0037 


.0164 


Bar  drew  off 
Bent  680. 


one  end  bearing. 


Bnd  bearings  now  set  16^'  apart 


TTMnate  atraiiglh. 


Bent  59^,  then  fraetored. 
ender  cast  in  places. 
Specific  gravity,  8.6160. 
Hudness,  6.04.  " 


Appearance,  light-yellow  color,  with  lav- 


tests  of  ikon,  steel,  and  other  materials. 

Bronze  from  Korfolk  I^ayy-Yard. 

No.  48. 


34? 


Marks,  K  Ko.  2. 
Breadth,  V'.5Q0. 
Depth,  V'^OO. 


Applied  l<Md8. 

Deflections. 

Saooeasive 
defleotionB. 

DeflecUon 
aoto. 

Bamarka. 

Total. 

ICaximam 
flb6rstraM 

PkmiuZf. 
125 
625 
1,350 
1,875 
2.000 
2,126 
^259 
2,375 
2.500 
2.625 
2.750 
2.875 
3,000 
3.125 
3,250 
3,500 
8,750 
4,000 
4,250 
4,500 
4,750 
5.000 
5,250 
5,500 
5,750 

l^ 
7.800 

Pounds. 
1,000 
5,000 
10.000 
15.000 
16,000 
17.000 
18.000 
19.000 
20,000 
21.000 
22.000 
23,000 
24,000 
25.000 
26,000 
28,000 
30,000 
33.000 
34.000 
36.000 
88,000 
40.000 
42,000 
44.000 
46,000 
48.000 
60,000 

End  bear 

IneheM. 

0. 

.0120 
.0212 
.0415 
.0450 
.0480 
.0510 
.0539 
.0589 
.0638 
.0600 
.0745 
.0800 
.0805 
.0900 
.1270 
.1790 
.2620 
.41 
.60 
.84 

1.16 

1.45 

1.75 

2.22 

2.86 

3.53 

Inch, 

0. 

.0130 
.0092 
.0103 
.0035 
.0030 
.0030 
.0029 
.0050 
.0049 
.0052 
.0055 
.0055 
.0095 
.0095 
.0280 
.0520 
.0830 
.1490 
.10 
.24 
.82 
.29 
.30 
.47 
.64 
.67 

i  15"  apart 


Inch. 
0. 
0. 
0. 
0. 

iJDltialload. 
Slaatio  limit 

Bar  was  withlni"  of  drawing  off  one 
end  bearing.    Bent48o. 

intimate  strength. 

.0039 



Bent  64Pj  then  fractured, 
into  darker  yellow. 
Specific  gravity,  8.5716. 
Hurdnessy  4.94. 


Appearance,  light-yellow  color^  shading 


348        tests  op  iron,  steel,  and  other  materials. 

Bronze  prom  Kbw  York  Navy- Yard. 

No.  49. 

Marks,  n.  t.  n.  y. 

Breadth,  ^'^.600. 
Depth,  1".500. 


Applied  loads. 

Deflections. 

Saooessive 
deflections. 

Deflection 
sets. 

Bamarks. 

Total. 

fiber  stress 

per  square 

inch. 

Pound*. 
125 
260 
376 
600 
625 
760 
875 
1,000 
1,125 
1,260 
1,876 
1,500 
1,625 
1,750 
1,875 
2.000 
2,126 
2,260 
?375 
2,500 
2,625 
2.750 
2,875 
3.000 
3,125 
8.' 260 
3,600 
8,750 
4.000 
4,250 
4,500 
4,750 
5,000 
6,260 
5^600 
6,760 
6,000 
6^260 
6,500 
6,750 

8,600 

Pounds. 

1,000 

2.000 

8,000 

4.600 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

26.000 

28,000 

30,000 

82.000 

34,000 

36,000 

88,000 

40.000 

42,000 

44,000 

46,000 

48.000 

50.000 

52,000 

54,000 

Endbeai 

InehsM. 

0. 

.0040 
.0060 
.0093 
.0122 
.0147 
.0177 
.0205 
.0235 
.0260 
.0292 
.0328 
.0359 
.0385 
.0420 
.04.55 
.0493 
.  0530 
.0577 
.0613 
.0660 
.0720 
.0780 
.0852 
.0940 
.1038 
.1290 
.1670 
.2172 
.30 
.41 
.60 
.81 

1.10 

1.37 

1.64 

2.17 

2.61 

8.80 

Inch. 

0. 

.0040 
.0020 
.0033 
.0029 
.0026 
.0030 
.0028 
.0030 
.0034 
.0023 
.0036 
.0031 
.0026 
.0035 
.0036 
.0038 
.0037 
.0047 
.0036 
.0047 
.0060 
.0060 
.0072 
.0088 
.0098 
.0252 
.0380 
.0502 
.0628 
.11 
.19 
.21 
.29 
.27 
.27 
.53 
.U 
.69 

Inch. 
0. 

Initial  load. 

Elastic  Umit  approsimata. 

Bar  was  within  A»  of  drawios  off 
UltimatostxtsngtlL 

0. 

.0010 

.0024 

.0090 

.0278 

iags  now  set 


^15"  apart 
... 



Bent  76^,  then  fractured, 
have  lavender  cast. 
Specific  gravity^  8.3389. 
Hardness,  4.86. 


Appearance,  light-yellow  color;  edges 


tests  of  iron,  steel,  and  other  materials. 

Bronze  from  New  York  Navy- Yard. 
No.  60. 


349 


Marks,  n.t.k.y. 

Breadth,  1''.600. 
Depth,  r'.500. 


Applied  loada. 


Total. 


Poundt. 
125 
825 
1,260 
1,376 
1,600 
1,025 
1,750 
1,875 
2,000 
2,125 
2,250 
^375 
2,500 
2,750 
3,000 
3.250 
3,500 
3,750 


ICaxiinnm 
fiber  stress 


Deflections. 


Poundi. 
1,000 
5,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
22,000 
24,000 
20,000 
28,000 
30.000 


Jnehei, 
0. 

.0126 
.0281 
.0310 
.0345 
.0379 
.0412 
.0450 
.0400 
.0525 
.0572 
.0620 
.0688 
.0816 
.0970 
.1208 
.1530 
.2080 


Saocessive 
deflections. 


Inch. 

0. 

.0126 
.0155 
.0029 
.0035 
.0034 
.0033 
.0038 
.0040 
.0036 
.0047 
.0048 
.0068 
.0128 
.0154 
.0238 
.0322 
.0550 


Deflection 

seta. 


Inch. 

0. 

.0008 
.0011 


.0040 


.0131 


.1212 


Initial  loud. 


SUstio  limit. 


Load  released,  bar  tamed,  reversing  the  stresses  •,  the  tension  side  now  becMniiig  i 
pression  side  of  the  bend.    Micrometer  reset  at  zero  for  deflections. 


125 
250 
376 
500 
625 
750 
875 
1,000 
1,125 
1,260 
1,376 
1,500 
1,625 
1,750 
1.875 
2,000 
^125 
2,250 
2,376 
2,500 
S,«6 
3,750 
^875 
8,000 
8,126 
8.260 
8,500 
8,750 
4,000 
4,250 
4.600 
4,750 
6.000 
6,250 
6.600 
6.760 
6,000 


1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
28,000 
80,000 
82.000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 


0. 

.0047 
.0007 
.0151 
.0201 
.0260 
.0320 
.0379 
.0431 
.0500 
.0553 
.0620 
.0600 
.0750 
.0820 
.0897 
.0976 
.1039 
.1135 
.1220 
.1209 
.1390 
.1502 
.1642 
.1826 
.1940 
.2300 
.28 
.84 
.46 
.60 
.80 

LOT 

1.88 

1.76 

3.06 

1.97 


0. 

.0047 
.0050 
.0054 
.0050 
.0050 
.0060 
.0039 
.0052 
.0060 
.0053 
.0067 
.0070 
.0060 
.0070 
.0077 
.0079 
.0063 
.0086 
.0096 
.0070 
.0091 
.0112 
.0140 
.0188 
.0116 
.0360 
.06 
.06 
.11 
.14 
.31 
.37 
.81 
.87 
.81 
.61 


.0056 


.0183 


.0861 


.0616 


Initial 


Bested  I  hour. 


Ulttnuite  otxMigtli. 


Bent  39^^  then  fractnied. 
have  lavender  hne. 
Specific  gravity,  8.4691. 
Hardness,  4.36. 


Appearance,  light-yellow  color;  edges 


350  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

OOMFEESSIOH  TESTS. 

Deoxidizbi)  Bronze. 

No.  764. 
Mark,  1. 
Length,  12''. 
Diameter,  1".606. 

Sectional  area,  1.781  square  inches. 
Ganged  length,  10''. 


In  ffanged  length. 

Semnks. 

Total. 

PersqnAre 

Compres- 
sion. 

Set. 

PwindM. 
1,781 
8.905 
17,810 
19,591 
21,372 
28,158 
24.934 
26.715 
28,496 
30.277 
32,058 
33,839 
86.620 
87,401 
80,182 
40.963 
42,744 
44,525 
60,800 

P«mnd#. 
1,000 
6.060 
10.000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
IT.fOO 
18.000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
34,140 

Inch, 
0. 

.0027 
.0062 
.0070 
.0078 
.0086 
.0095 
.0107 
.0122 
.0140 
.0166 
.0200 
.0250 
.0317 
.0394 
.0507 
.0615 
.0746 

Inch. 
0. 
0. 
9. 

Initial  IomL 
SlMtio  limit 

Ultimate  strength. 

.0010 

.0117 

Failed  by  triple  flexure. 
Middle  deflection,  1".04.    Bar  fractnred. 
aniform  light-yellow  and  lavender  color. 


Appearance  of  fracture, 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Dboxidized  Bronze. 

No.  765. 
Marks,  2. 
Length,  U". 
Diameter,  1''.606. 

Sectional  area,  1.781  square  inches. 
Ganged  length,  10^^ 


351 


Applied  iMda. 

In  Kitnged  lenffth. 

Bemuks. 

Totel. 

Per  aqnare 
Inch. 

Compree- 
sion. 

Set. 

Ptmnda. 
1,781 
8,906 
17,810 
19;  501 
21,372 
23,153 
24.034 
28,715 
28,408 
80,277 
32,058 
33,880 
36,820 
87,401 
30,182 
40,083 
42,744 
44,625 
60.160 

Foundt. 
1,000 
5.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
18.000 
.     17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
33,210 

0. 

.0028 
.0081 
.0068 
.0074 
.0083 
.0000 
.0000 
.0108 
.0124 
.0139 
.0168 
.0100 
.0260 
.0320 
.0413 
.0626 
.0885 

Ineh. 

0. 

.0001 
.0082 

Initial  kuid. 
ElastleUmit 

TTltlmAte  etrengih. 

.0008 

.0074 

Failed  by  triple  flexnre.    Bar  fractnred  when   middle  deflection 
reached  V'.20. 
Appearance  of  fracture,  uniform  light-yellowish  lavender  color. 


352        tests  of  ibon,  ste£l,  a»d  other  bfatebials. 

Deoxidized  Bsonzb. 

No.  766. 
Marks.  3. 
Lengtt,  12''. 
Diameter,  1".506. 

Sectional  area,  1.781  square  inches. 
Gauged  length,  10". 


Applied  loads. 

la  gEng«d  length. 

Bemarka. 

ToteL 

PeraqoAre 
inoh. 

Compree- 
aion. 

Set 

Poundi. 
1,781 
8,905 
17,810 
19,001 
21,872 
23,153 
24,934 
26,715 
28.496 
80,277 
83,058 
83,839 
35,620 
87,401 
89,182 
42,744 
44,625 
60,990 

Poundt, 
1,000 
6.000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
24,000 
25,000 
34,210 

Inch, 

0. 

.0028 
.0065 
.0070 
.0079 
.0086 
.0095 
.0105 
.0118 
.0180 
.0150 
.0183 
.0220 
.0282 
.0355 
.0540 
.0680 

Jneh. 
0. 
0. 
.0008 

Initial  load. 

Slasticlimit. 
Ultimate  atrength. 

.0010 

.0090 

Failed  by  triple  flexure.      Bar  fractured  when  middle  deflection 
reached  l'M4. 
Appearance  of  fracture,  light-yellowish  lavender  color. 


TBSTS   OF   IRON,  8TEEL,  AND   OTHER  MATERIALS, 

Bronze  fbok  Portsmouth  Nayy-Yard. 

So.  767. 
Harkci,  P,. 
Leugth,  12''. 
Diameter,  1''.503. 

Sectional  area,  1.774  square  inohes. 
Gaa^ed  length,  10''. 


353 


Applied  lood*. 

In  gMiged  leaetb. 

BeniArks. 

TotaL 

PerBqnare 
inch. 

Gomprea- 
8ion. 

Set 

Pwmdt. 

1,774 

8.518 

5.822 

7,096 

8,870 

10,644 

12,418 

14.192 

18.906 

17,740 

10,514 

2i;288 

23,062 

24,836 

26,610 

28,884 

80,158 

34,780 

Pbundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16;  000 

17,000 
19,610 

Inch. 
0. 
.0009 

.0018 
.0028 
.0030 
.0044 
.0054 
.0062 
.0072 
.0088 
.0008 
.0121 
.0168 
.0248 
.0428 
.0668 
.1008 

Inch. 
0. 

Initial  load. 

ElaaUo  limit 
Ultimate  strensth. 

.0008 

.0010 

.8810 

...4 

Failed  by  triple  flexare.     Bar  fractured  when  middle  deflection 
reached  2".36. 

Appearance  of  fractnre  varies  from  light  to  deep  yellow,  with  laven- 
der cast  in  places. 

H.Ex.14 ^23 


354        tebts  of  iron,  steeii,  and  otheb  1uterial& 
Bbonze  FBOH  Pobtsmouth  Nayy-Yabd. 

No.  768. 

Marks,  Ps. 
Length,  12". 
.  Diameter,  1''.603. 
Sectional  area,  1.774:  square  inches. 
Gauged  length,  10''. 


AppUed  loads. 

In  gauged  length. 

Itf^M^, 

TotiO. 

Per  square 
inch. 

Gompiee- 
Bion. 

Set. 

Pounds. 

1,774 
8.870 
10,644 
12,418 
14, 102 
15.066 
17,740 
10,514 
21,288 
23.062 
24. 836 
20,610 
28,384 
30.158 
36,700 

Pounds. 

1,000 

6,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,  ou;i 

14,000 

15,000 

16.000 

•      17,000 

20,690 

Indi. 

0. 

.0037 
.0046 
.0056 
.0065 
.0075 
.0086 
.0100 
.0121 
.0151 
.0202 
.0320 
.0560 
.0820 

Inch. 
0. 
.0001 

Initial  load. 
Klaatio  limit. 

.0007 

.0190 

Failed  by  triple  flexni*e.  Bar  fractared  when  middle  deflection 
reached  1".9. 

Ai.>pearance  of  fracture  varies  from  light  to  deep  yellow,  with  laven- 
der cast. 


TB8T8  or  IBOK9  STEEL,  AND   OTHER  MATERIALS. 

Bronze  from  Norfolk  Nayt-Yard. 

No.  Tflfll 
Marks.  N.  No.  1, 
Length,  12''. 
Diameter,  r'.500. 

Sectional  area,  1.767  sqaare  inches. 
Ganged  length,  lO''. 
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Appltod  loads. 

In  giaged  length. 

Bemarks. 

ToteL 

Peraoaare 
ino^. 

Comima* 
■ion. 

Set 

iViMMU. 

1,797 
S935 

12,869 
14^189 
15,909 
17,970 
10,487 
21,204 
22,971 

81,809 
83,573 
85.840 
40,900 

P9wndi, 

1.000 

5^000 

9,000 

7.000 

8^000 

0,090 

10,000 

11.000 

12.000 

18,000 

14.000 

15,000 

19b  090 

17.000 

18,000 

10.000 

20,000 

28.090 

Ineh, 
0. 

.0029 
.0085 
.0049 
.0069 
.0092 
.0070 
.0078 
'      .0068 
.0101 
.0119 
.0161 
.0213 
.0391 
.0489 
.0971 
.0982 

0. 

Initial  loud. 
XlaatioUjnit 

.0001 

.0043 

.0969 

Vailed  by  triple  flexure.  Bar  fractured  when  middle  deflection 
reached  3"M. 

Appearance  of  fractnre  varies  from  light  to  deep  yellow,  with  lavender 
east. 


356        tests  of  iron,  steel,  and  other  materials. 

Bronze  from  K^rfoioc  Navy- Yard. 

Wo.  770. 
Marks,  K  Ko.  2. 
Length,  12'^ 
Diameter,  1".600. 

Sectional  area,  1.767  sqaare  incbes. 
Ganged  length,  1(K^ 


Bomarko. 

Total. 

Persqiuffe 
inok. 

ComprM- 
aion. 

del. 

Poundt. 
1,767 
8^835 
10,602 
12.860 
14,136 
1^903 
17,670 
19.437 
21,204 
22.971 
24,738 
26,505 
28,272 
30,039 
81,806 
40,300 

Pound9, 

1,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

22.810 

InOi. 

0. 

.0027 
.0085 
.0042 
.0050 
.0058 
.0065 
.0075 
.0086 
.0098 
.0120 
.0160 
.0245 
.0310 
.0627 

Ineh. 

0. 

0. 

Initial  load. 

BlaBtle  limit. 
UUimatoatronsth. 

0. 

.0055 

Failed  by  triple  flexure.    Bar  fractored  when  middle  deflection 
reached  2"M. 
Appearance  of  fractore  the  same  as  No.  709. 


TESTS   OF  IRON,    STEEL,   AND   OTHER   MATERIALS. 

Bronze  from  Kew  gouK  Nayy-Yabb. 

No.  771. 
Marks,  N.T.fN.Y. 

Length,  12''. 

Diameter,  1''.500. 

Sectional  area,  1.767  square  inches* 

Gauged  length,  W. 


357 


Applied  loftds. 

In  gMKed  length.  ' 

Benuffki. 

Tot«L 

PemqiiaTe 
inch. 

'"X* 

Set 

Pounds. 
1,787 
8.886 
10,002 
12,880 
14,138 
16,008 
17,070 
10,487 
21,204 
22,071 
24^788 
28.606 
28,272 
80^080 
so;  180 

POUfldS. 

1,000 

6,000 

0.000 

7.000 

8,000 

0,000 

10.000 

11.000 

12,000 

13.000 

14.000 

16.000 

10^000 

17.000 

20,400 

Inek. 

0. 
.0032 
.0042 
.0060 
.0080 
.0070 
.0080 
.0006 
.0117 
.0107 
.0282 
.0426 
.0880 
.0010 

Inch. 

0. 

0. 

InltSol  load. 
ElMticHmlt 

UltlmAta  strength. 

.0007 

1 

Failed  by  triple  flexnre.  Bar  fractured  when  middle  deflection 
reached  S". 

Appearance  of  fracture  varies  from  light  to  deep  yellow ;  lavender 
color  at  circumterence. 


358  TESTS  OF  IBON,  STEEL,  AND   OTHEB  MATERIALS. 

Bronze  from  Nmw  York  Nayt-Yard. 

No.  772. 
Marks,  K.Y.,K.Y. 

Length,  12". 

Diameter,  1^.500. 

Sectional  area,  1.767  Bqnare  inches. 

Oauged  length,  l(y\ 


Applied  loads. 

In  gsaged  length. 

BemarkB. 

TotoL 

Persqaare 

Compiet- 

■iOD. 

Set 

Pound9. 
1.767 
8,885 
10,002 
12,860 
14,136 
15.903 
17, 670 
19,437 
21.204 
22,971 
24.738 
26.505 
28,272 
80.039 
36,300 

PowuU, 

1,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

20.540 

s     Inch, 
0. 

.0082 
.0042 
.0052 
.0061 
.0070 
.0082 
.0100 
.0125 
.0167 
.0260 
.0415 
.0677 
.0900 

0. 

Initial  load. 
Blaatto  limit. 

Ultimate  atranRtlL 

.0008 

Failed  by  triple  flezare.    Bar  fractured  1"  eccentric  when  middle 
deflection  reached  2'^35. 
Appearance  of  fracture  the  samcir  as  No.  771. 


ALUMINUM  BRONZE 


FROM 


CASTINGS  FOR  PROPELLER  FOR  0.  S.  GUN-BOAT  NO.  2. 


3S9 


TB^TS  OF   IRON,  STEEL,  ^ND  OTHEft  MATERIALS. 
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ALUMIHUM  BROHZE  POURED  FEOM  SAME  HEAT  OF  METAL  USED 
IE  PEOPELLEB  FOE  OUV-BOAT  Vo.  2. 

X  CAST  IN  DBT  SAND  BY  THE  SOUTH  BOSTON  IBON-WOBKS, 

1^0.  2456. 

Tensile  Test. 
Diameter,  r'.92. 

Sectional  area,  2.895  sqaare  inches. 
Ganged  length  10^^ 
Stem  of  specimen  not  dressed. 


Applied  IcMds. 

In  ganged  lengtli. 

Bemarka. 

TotaL 

Per  square 

Set. 

Pounda. 
2,896 
14,475 
28,960 
48,426 
401320 
49^216 

62,110 
06,005 
67,900 
00.796 
83,090 
00.685 
09.480 
72,875 
75,270 
81,000 
80,860 
02,640 
98,430 
104.220 
110,010 
116,400 

Pownd$. 
1.000 
5,000 
10,000 
16,000 
10,000 
17,000 

18,000 
19.000 
20,000 
21,000 
22,000 
23.000 
24,000 
25.000 
20.000 
28,000 

Inch. 

0. 

.0031 
.0075 
.0129 
.0167 
.0103 

.0261 

.0828 

.0442 

.0577 

.0737 

.0927 

.12 

.10 

.18 

.29 

0. 
.0000 
.0010 
.0028 

Initial  load. 

Eiastio  limit  (not  weU 
deHned). 

.0276 

.0088 

30,000    '          .295 
32. 000              -  SA 

34,000 
36,000 
88,000 
80,860 

.43 
.63 
.63 

Elongation  in  15  inches,  1^^00=s:6.7  per  cent 

Elongation  of  inch  sections:  ''.08,  ''.04,  ".07,  ".04,  ".10,  ".16»,  ".06, 
".07,  ".04,  ".09,  ".04,  ".04,  ".07,  ".06,  ".05. 

Diameter  at  fracture,  1".82;  area,  2.602  sqnare  inches. 

Contraction,  10.1  per  cent 

Fractured  5".6  from  the  neck;  appearance,  light  yellow  spots  in  metal 
of  yellowish  lavender  color;  porous. 

Aroundabout  2"  of  circumference  and  extending  to  a  maximum  depth 
of  ".20,  there  was  a  section  of  purple-colored  metal,  apparently  colored 
by  the  wash  of  the  mold  in  which  cast  Surface  cracks  developed  in 
stem. 


362  TESTS  OF  IRON/ STEEL,  AKD   OTHEB  MATEBULS. 

No.  51. 

Tbanbtbbse  Test. 
Length,  20^''. 

Oross-seotion  dimensions,  l'\50  x  I'^SO. 
End  bearings,  18'^  apart 
Loaded  at  the  middle. 


SiioeewiTe 
deflaotions. 

DefiaotloB 
seto. 

.--. 

Total. 

Maximnm 
fiber  stiMa. 

PiMtMb. 
125 
826 
1,250 
1.875 
8,000 
8,125 
2,250 
2,375 
2;  500 
2;  825 
^750 
2,875 
3,000 
3,125 
3.260 
3,376 
3.50O 
3,0S»5 
3.760 
4,000 
4.250 
4,600 
4.760 
5,000 
5.250 
5.500 
5.760 
6.000 
6,260 
0.500 
0,760 
7,000 
7,280 
7.500 
7.750 
8.000 
£250 
8,500 
8^620 

P»IMUb. 

1,080 
6^000 

10,000 
15.000 
16,000 
17.000 
18,000 
19:900 
20,000 
81.000 
82.000 

s;ooo 

84,000 
28^000 
26.000 
27.000 
28,000 

^'SS 

32,000 
34,000 
36.000 
38,000 
40.000 
48.000 
44.000 
46^000 
48.000 
50,000 
58,000 
64.000 
56,000 
58,000 
00,000 
62.000 
04,000 
86,000 
68,000 
08,900 

0. 

.0113 
.0870 
.0418 
.0444 
.0477 
.0617 
.0551 
.0500 
.0628 
.0670 
.0720 
.0772 
.0830 
.0889 
.0002 
.1047 
.1144 
.1260 
.1448 
.1797 
.2187 
.2735 
.8308 
.4121 
.6101 
.62 
.75 

•.90 

1.08 

1.84 

1.41 

1.50 

1.73 

1.88 

8.21 

8.58 

8.87 

.0113 

.0167 

.0148 

.0088 

.0038 

.0040 

.0034 

.0038 

.0038 

.0048 

.0060 

.0058 

.0068 

.0068 

.0073 

.0085 

.0097 

.0100 

.0198 

.0356 

.0300 

.0648 

.0058 

.0728 

.0880 

.1008 

.13 

.16 

.18 

.16 

.17 

.18 

.14 

.15 

.83 

.35 

.71 

Inch. 
0. 
0. 
0. 
.0007 

Ihttlaltoftd.  . 

XlMtlo  limit 

• 

Draw  off  end  beoringt. 

.0088 

.0118 

.0088 

End  bearings  now  set  16^'  apart. 

Bar  bent  67<3,  then  firactaied. 

Deflection  after  fracture,  3".82'j  measured  on  chord  of  19\ 

Appearance  of  fractare,  pale  lavender  color,  containing  light-yellow 
spots;  porons. 

Surface  cracks  developed  on  the  tension  side  of  bar. 

Maximum  fiber  stress  not  computed  at  time  of  fracture  on  account  of 
change  in  distance  between  end  bearings. 


TB8T8    OF  IRON,    STEEL,   AND   OTHEB  MATEBIALS.  363 


8A1IFLS   OF  METAL   OAST  AT  SAKE  TIME  SEOOED 
WAS  OAST  FOB  OUH-BOAT  EO.  S. 

No.  62. 
cast  in  dat  sand  on  end. 

Tbanstebsb  Test. 
Specimen  dressed  all  over. 
Length,  20'MO. 

Gross-section  dimensions,  l'^50  x  r'.50. 
End  bearings  18^'  apart 
Loaded  at  the  middle. 


PBOPELLEE 


Applied  lOMlS. 

SnooeMlTe 

DellMtioii 

MtO. 

Bemnks. 

'MtL 

flberstiMS. 

iJeflMUoiia. 

FoHnd§. 
126 
625 
1,250 

1,875 
9^000 

$250 
2;  876 
2,600 

2.750 
2,875 
8,000 
3,125 
3,260 
8,875 
8,600 
8,625 
8,780 
8,875 

4^325 
4,250 
4,875 
4,500 
4,750 
6,000 
5.260 
5,500 
5,760 
6^000 
0.260 
6.500 

7,000 
7260 
7,600 
7,760 
8,000 
81850 
81500 
81700 

Sooo 

8,250 
8.800 
8l760 
10,000 

i^S 

18,100 

Pomdt, 
LOOO 

Sooo 

10^000 
16^000 
10,000 
17.000 

18;  000 

18.000 
90,000 
91,000 
22,000 
23,000 
24,000 
25;  000 
20,000 
27,000 
28.000 
28,000 
SO.  000 
81,000 
82,000 
33,000 
84,000 
35,000 
80,000 
88,000 
40.000 
42.000 
44,000 
40.000 
48,000 
50,000 
52,000 
54,000 
•     60,000 
58,000 
00.000 
62.000 
04,000 
60,000 
68,000 
70^000 
72,000 
74,000 
76.000 
78,000 
80.000 
88^000 
84,800 

JndUf. 

0. 

.0100 
.0218 
.0888 
.0361 
.0368 
.0800 
.0134 
.0400 
.0487 
.0504 
.0632 
.0:i60 
.0666 
.0018 
.0671 
.0083 
.0734 
.0786 
.0821 
.0800 
.0860 
.1012 
.1081 
.1100 
.1440 
.1740 
.2108 
.2600 
.8140 
.8780 
.4600 
.60 
.00 
.77 
.80 

1.08 

1.18 

1.81 

1.43 

1.65 

1.08 

L80 

2L02 

2.22 

2.45 

9.87 

8.25 

Ineh. 

0. 

.0100 
.0118 
.0190 
.0019 
.0018 
.0080 
.0068 
.0086 
.0087 
.0017 
.0028 
.0027 
.0087 
.0038 
.0068 
.0022 
.0041 
.0069 
.0088 
.0000 
.0000 
.0002 
.0078 
.0078 
.0271 
.0300 
.0808 
.0482 
.0550 
.0040 
.0810 
.101 
.10 
.11 
.18 
.12 
.10 
.13 
.12 
.12 
.18 
.12 
.22 
.26 
.23 
.42 
.38 

JfMiL 

0. 
0. 
0. 
0. 

ihiiiAllood. 

Dnw  off  end  beazlnga. 
endbeuings. 

.0006 

.0089 

.OlM 

.0267 

XndbMff 

lags  now  MtlS^'apnt 
1 1 

Bent  57^0^  then  firaotnred. 
Appearance  of  fractare,  in  part  yellow  with  lavendar  cast,  in  part 
light  yellow:  porous. 
Borflioe  of  bar  contains  numerous  small  blow  holes,  which  did  not 


dress  out  in  finishing  to  size. 
Hardness  taken  on  ends  of  transverse  bar . 


4  8.71 
\9.08 


364  TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 


FROM  CASTIHO  POR  THIRD  PROPELLER  POR  aUV-BOAT  HO.  2. 

CdST  AT  THE  COLUMBIAN  IRON  WORKS  AND  DRY  DOCK  COMPANY  OF 

BALTIMORE  CITY. 

Stems  of  specimens  not  dressed. 
Ends  threaded. 
Length  of  stems,  W. 

No.  2616. 
Diameter,  1''.93. 

Sectional  area,  2.93  square  inches. 
Ganged  length,  10'^ 


Applied  loadA. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Klongation. 

Set. 

Pounds. 
2,830 
14,650 
29.300 
32,230 

Pounds. 

1,000 

5,000 

10,000 

11.000 

Inch. 

0. 

.0041 
.0100 
.0113 
.0130 
.0150 
.0170 
.0180 
.0218 
.0268 
.0818 

Ineh. 

0. 

.0002 
.0012 

Initial  load. 
Tensile  atrangUi. 

85, 160            12-  000 

38,090 
41,020 
43,950 
46,880 
40.810 
52,740 
55,670 

13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 

.0066 

• 

Fractured  V^  from  the  middle  of  the  stem. 

Forty-five  per  cent,  of  fractured  surface  contains  a  black  powder, 
thought  to  be  foundry  facing ;  55  per  cent  of  surface  light  yellow  inter- 
sper^  with  lavender-color^  metal. 


.   TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2616. 
Diameter,  1".92. 

Sectional  area,  2.90  square  inches. 
Ganged  length,  10^'. 
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AppUed  loads. 

Bemaiks.^     .. 

ToUL 

Per square 
inch. 

Elongation. 

Set. 

Poundg. 
2,900 
14.600 
20.000 
81.000 
34,800 
37,700 
40,600 
43.600 
46,400 
40,300 
68,200 
65,100 
68,000 
60.000 
63,800 

66,700 
60,600 
72,600 
75,400 
78.300 
81,200 
84,100 
87,000 
02,800 
06.600 
103.200 
0 

Pounds, 
1.000 
5,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22,000 

23,000 
24.000 
25,000 
26,000 
27.000 
2a  000 
20,000 
30,000 
82,000 
34,000 
35,500 
0 

Jneh, 

0. 

.0034 
.0079 
.0000 
.0100 
.0115 
.0125 
.0145 
.0160 
.0180 
.0210 
.0240 
.0268 
.0292 
.0337 

'    .0866 
.0408 
.0460 
.0487 
.0545 
.0608 
.0680 
.1060 
.11 
.13 

0. 

.0002 
.6005 
.........v.. 

Initial  load. 

No  weU  deflned  elaatio 
limit. 

Tensile  strength. 
=l.&peroent. 

.6085 

.0090 

.0196 

.0680" 

. 

.19 

Fractured  V  from  the  neck.  Appearance  varies  from  golden  brown 
to  lavender  color  and  light  yellow.  Porons  around  IJ''  of  circumfer- 
ence. 

Gontraction  of  area  inappreciable  on  the  roagh  bar. 

Elongation  of  inch  sections:  ''.01,  ''.01,  ".00,  ".01,  ".00,  ".00,  ".01,  ".01, 
",01,  ".01,  ".01,  ".01,  ".02,  ".OJ,  ".07». 


No.  2617. 

Diameter,  ".753. 

Sectional  area,  .445  square  inch. 

Specimen  dressed  all  over. 

Tensile  strength,  10.060  lbs.  =  22.610  lbs.  per  square  inch. 

Fractured  at  a  spongy  spot  in  the  metal  If"  from  the  neck. 

Appearance,  45  per  cent,  dark  colored,  spongy ;  55  i)er  cent,  light  yel- 
low, with  lavender  cast. 

There  was  a  cavity  near  the  center  of  the  bar,  about  ".08x'M5  in 
cross-section. 

Micrometer  observation»  omitted  on  account  of  the  defects  visible  on 
the  surface  of  the  stem  before  testing. 


866  TESTS  OF  IBONy  STEEL,  AND   OTHEB  MATEBIALS. 

Specimens  Oast  Aia>  Tested  without  Maohine  Finibh  exoepi 

Thbeadino. 


No.  2618. 
Marks,  P.  B. 
Diameter,  l'^99. 

Seotiooal  area.  3.11  sqaare  inches. 
Gaaged  length,  10'^ 


Applied  loAda. 

In  ganged  length. 

Bentfks. 

ToteL 

Portquare 
Inoh. 

Set. 

Pouinds, 
8,110 
15,560 
81,100 
84,210 
87.880 
40,480 
48,540 
46,650 
48,760 
58,870 
56,960 

.50,090 
62.200 
65.810 
68,420 
71,580 
74.640 
77,750 
80.860 
87  080 
88,800 
85,800 

1,000 
5,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
18.000 
18,000 
30,000 
21000 
22,000 
28,000 
84,000 
S^OOO 
26,000 

30.840 

Inch. 

0. 

.0086 
.0083 
.0083 
.0104 
.0120 
.0185 
.0162 
.0188 
.0216 
.0251 
.0288 
.0388 
.0861 
.0413 
.0471 
.0581 
.0506 

:IS 

.12 

JfMiL 

0. 
0. 
.0008 

Initial  toed. 
SlaaUo  limit. 

Tensile  atrangtlL 

.0081 

.0188 

.0206 

Elongation  in  15  inches  'Ml =00.7  per  cent. 

Oontraction  of  area  indeterminate  on  rongh  bar. 

Fractared  at  the  neck|  Appearance,  golden  yellow,  interspersed 
with  lavender-colored  metal.  Bing  of  lavender-colored  metal  at  the 
circomference. 


TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

Ko.  2619. 
Marks,  P.  A. 
Diameter,  r^9& 

Seetional  area,  3.08  square  inches. 
Gaaged  length,  10". 
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ApplladkMdtk 

RmarkB. 

T^UL 

^^f^sr 

Blongatkm. 

Set 

8,888 
16,400 
80^800 
S^880 
88^880 
40^040 
48,120 

69^020 
01,000 
04,088 
87,788 
70.840 

77,000 
801060 
80.240 
92,200 

Found§, 
1,000 
5^000 
10^000 
11,000 
12,000 
18,000 
If  000 
16^000 
18,800 
17,000 
18.000 
10^000 
80,000 
81,000 
22.000 
28,000 
24,000 

Slooo 

20,000 
28,000 

20^840 

JnOL 

0. 

.0088 
.0007 
.0108 
.0118 
.0180 
.0101 
.0101 
.0817 
.0260 
.0280 
.0881 
.0074 
.0418 
.0471 
.0681 
.OBOl 
.0071 
.08 
.10 

ifMiL 

0. 

— w0008 
.0088 

Initial  loud. 
XUMttollBlt. 

.0012 

.0148 

*"  VOMO" 

Elongation  in  15  inches,  '^09  =  00.6  per  cent. 
Fractured  at  the  neck ;  appearance  golden  yellow,  dark  brownish 
and  lavender-colored  metal  interspersed. 


:368  TS6T8   OF  IBOK,  STIIIEI/,  AND   OTHER   MATERIALS. 

Bronze  from  Console  Breech  Mechanism— Sea-Coast  Gun. 

No.  3696, 
Marks,  1. 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  tengtb,  3''. 


AppUed  loads. 

per  inch. 

SaooMsiTe 
elongation 
perlnoh. 

Pennanent 
set. 

SnoceaeiTe 

Bemarka. 

TotaL 

PerMnare 

Poundi. 
250 
600 
780 
1.000 
1,250 
1,600 
1,780 
2,000 
2,260 
2,500 
S750 
8,000 
3.250 
3,600 
8,750 
4,000 
4,260 
4,600 
4,750 
4;  980 

Puntndi, 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8^000 

9,000 

19,000 

11,000 

12,000 

13.000 

14,000 

16,000 

16,000 

17,000 

18.000 

19,000 

19,990 

Ineh, 
0. 

.000067 
.000288 
.000800 
.000807 
.000600 
.000600 
.000788 
.000988 
.001400 
.001607 
.008207 
.006500 
.012000 
.016883 
.027067 
.0360 
.0633 
.0683 

Inch, 
0. 

.000067 
.000106 
.000067 
.000067 
.000188 
.000100 
.090188 
.000200 
.000467 
.000207 
.001600 
.002283 
.006500 
.004883 
.011334' 
.007838 
.0183 
.0100 

Inch. 
0. 

Jndu 
0. 

Initial  load. 
Elastic  Hmlt. 

Tensile  atrengtlu 

.000068 

.000088 

.000600 

.000607 

General  eummary. 

Speclflc  fn«yity &1514 

flardness..................... 3.33— 

Tensile  atrengtk  per  sqnftre  inch  of  oriffinal  section pounds..    19^920 

Elaatio  limit  per  sonare  inch  of  original  section do...      8.000 

Elongation  per  incn  after  rnptnre inch..    O.1O0O 

Elongation  per  inch  under  strain  at  elastio  limit do...  .000733 

Bedaetion  in  diameter  at  point  of  mptnre do..       .034 

Bednction  in  area  after  raptpre,  per  oentb  of  original  section 11.8 

Poeitibn  of  mptare I'MOftomneck 

Character  of  oroken  anflhce— irregular  surfMse,  spongy ;  color  Tariea  itom  light  yellow  to  dark  oep- 
T  color.    SurfMw  of  stem  broken  by  nuniAroua  fine  cracks, 
ationofliiohaeettfliia 'M8k'Mr,".06 


TESTS   OF  IBON,    STEEL,   AND   OTHER   MATERIALS. 

Uo.  3697. 

Marks,  2. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 
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AfipUed  loads. 

per  inch. 

SaooeMire 
clon$[ation 
per  inch. 

Permanent 
set 

Saccessive 

permanent 

set. 

Remarks. 

TotaL 

Persqiiiiro 
inch. 

Pounds. 
250 
500 
750 
1,000 
1,260 
1,500 
1.750 
2,000 
2,250 
2. -WO 
2.750 
3.000. 
3,250 
3,500 
31750 
4,000 
4,250 
4,500 
4.750 
5,000 
5,250 
5,500 
5,760 
5.780 

Pounds. 
1.000 
2,000 
^,000 
4.000 
6,000 
6.000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
23,120 

Inch. 
0. 

.000067 
.000133 
.000200 
.000267 
.000533 
.000700 
.00133H 
.002333 
.006000 
.010833 
.0^833 
.028333 
.0433 
.0567 
.0667 
.0767 
.0933 
.1067 
.1267 
.1400 
.1633 
.1833 

Inch. 

0. 
.000067 
.000166 
.000067 
.000067 
.000260 
.000167 
.000633 
.001000 
.003667 
.004833 
.010000 
.007500 
.014967 
.0134 

.oloo 

.0100 
.0166 
.0134 
.0200 
.0133 
.0233 
.0200 

IfUh. 

0. 

Indi. 

0. 

Initial  load. 

Elastic  Umit  approxi- 
mate. 

t 
Tensile  strength. 

.000033 

.000033 

General  aufumary. 

^    nflcgrayity 8.2116 

aiardness 3.33- 

Tensile  atrensth  per  square  inch  of  origiDal  section pounds . .    23, 120 

Elastic  limit  per  square  inch  of  orlginaTsection do...      7,000 

Elongation  per  incn  after  rupture inch..    0.2100 

Elongation  perinch  under  strain  at  elastic  limit do...  .000700 

Seduction  in  diameter  at  point  of  rupture do...       .064 

Seduction  in  area  after  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture ». ".55  from  the  neck 

Character  of  broken  surfjAce.  irregular  spongy  surface.   Color  varies  from  light  yellow  to  dark  purple. 

Surface  of  stem  broken  with  namerous  fine  cracks. 
Elttngation  of  inch  sections ",18,  ".19,  ".26* 

H.  Ex.  14 24 
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TESTS   OF   IBOK,    STEEL,    AND   OTHEB   MATERIALS. 


No.  3698. 


Marks^  3. 

Diameter,  ".564.  •     ' 

SectioDal  area,  .'J5  square  iticb. 
Surface  of  specimen,  porous. 
Gauged  length,  3''. 


Applif 
Total. 

Pounds. 

SOU 
750 
1,000 
1,250 
1,500 
1,750 
2^000 
2,250 
2,500 
2,750 
8,000 
3,250 
3,600 
3,750 
4,000 
4,250 
4^500 
4.760 
5,000 
6.250 
5,500 
6,750 
6,000 
6,250 
^600 
7,000 
7,600 
8^000 
8.600 
8,000 
9,5(J0 
10,000 

^  loads. 

Per  sqnaro 
inch. 

Pound*. 

1.000 

2.000 

3.000 

4,000 

6,000 

6.000 

7.000 

8,000 

'    0,000 

•10,000 

11,000 

12,000 

13,000 

14.000 

16.000 

16.000 

17,000 

18,000 

18,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25.000 

26.000 

28,000 

30.000 

82,000 

34,000 

38.000 

8H.800 

48000 

Elongation 
IKT  inch. 

Sucoessivo 
elongation 
piT  inrh. 

Fcrmonent 
set. 

Sncoesaire 

permaooit 

set. 

Beouirka. 

Inch. 

0. 
.000067 
.000200 
.000207 
.000333 
.0004.33 
.000633 
.000667 
.  000767 
.001000 
.001300 
.  001067 

•  .002067 

Inch. 
0. 
.('00067 

Inch. 

0. 

Inch. 
0. 

iBitlalload. 
BlattloUmit 

.  OIH'133 
.  00(KHJ7 
.000006 
.llOuIOO 
.000100 
.0  0134 

:::!:::::::: 

.  MX»1WI 
.  ('002H3 
.  (»0«I300 
.000:W7 
MMUOn 

* 

".oo6i67  ■ 

'"."ob8I67 

, 

.  002733    •      -  actmcM 

.004000 

.004600 

.005933 

.006767 

.009000 

.010400 

.013267 

.015000 

.010833 

.021833 

.027000 

.035000 

.0500 

.0633 

.6767 

.0933 

.1100 

.1400 

.000600 

.000667 

.000600 

.IK)1333 

.000834 

.002233 

.001400 

.  002867 

.001733 

.004833 

.002000 

.006167 

.008000 

.0150 

.0138 

.0134 

.0166 

.0167 

.0300 

.001600 

.001433 

C^eral  gummary. 

Speolfiograyity &8047 

Uai-dneia 4.84 

Tensile  strength  per  square  inch  of  original  seotUm ....pooads..    40^888 

Elastio  limit  per  square  inch  of  original  seotion do...     81, 800 

Klongation  per  inch  after  rapture Ia6h..    0.1887 

Elongation  per  inch  under  strain  at  elasticlimit do...  .008787 

Bedaction  in  diameter  at  point  of  rupture .do...       .864 

Beduction  In  area  after  ruptore,  per  centum  of  original  section 18.8 

Position  of  rupture 1".75  IhMt  the  Book 

Character  of  broken  surface,  irregular,  spongy  surface^    Color  THleo  flrom  Ught  jsHow  to  polo  I«t«b- 

der.    Surface  of  stem  hroken  woh  numerous  craoks. 
Elongation  of  inch  sections M4,  'MT,  ".18 


TESTS   OF  IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  3699. 

Marks,  4. 

Diameter,  ^'.564. 

SectioDal  area,  .25  square  inch. 

Oaaged  length,  3". 


371 


peruiob. 

SnooMaiTe 

PenoAiient 
set. 

Sacoeasire 

permaDent 

aet. 

Remarka. 

ToUL 

Persqnare 

Pounds, 
250 
600 

750 
1,000 
1.260 
1,600 
1,760 
2,000 
2,250 
2,600 
2,750 
3,000 
8,260 
^600 
3.750 
4,000 
4.250 
4.500 
4.760 
6,000 
6,250 
5,600 
6.750 
6,000 
6,250 
6,500 
7,000 
7,600 
8,000 
8,600 
9,000 
0,500 
10.000 
10.600 
10.680 

Pwndt, 
1.000 
2,000 
8,000 
4.000 
5.000 
6,000 

?:» 

9.000 
10,000 
11,000 
X     12.000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
28,000 
30,000 
32.000 
84,000 
36,000 
38,000 
40,000 
42,000 
4480 

IfUh. 

a 

.000188 
.000283 
.000300 
.000387 
!  000467 
.000538 
.000600 
.000667 

.'001167 

.001400 

.001667 

.002233 

.002600 

.003000 

.003800 

.004667 

.005833 

.007000 

.008300 

.010567 

.011983 

.015500 

.018000 

.022500 

.030667 

.040338 

.0683 

.0667 

.0800 

.0967 

.1200 

.1467 

JfM*. 

.000133 

.000100 

•000067 

.000067 

.000100 

.000066 

.000067 

.000067 

.000206 

.000234 

.000233 

.000267 

.0006H6 

.000367 

.000400 

.000900 

.000767 

.001166 

.001167 

.001800 

.002267 

.001866 

.008567 

.002500 

.004500 

.008167 

.000666 

.012067 

.0184 

.0138 

.0167 

.0233 

.0267 

Inch. 
0. 

Indi. 
0. 

Initialload. 
Elaatio  limit. 

Tenaile  atrength. 

0. 

.000167 

.000167 

.001067 

.000900 

••*" 

General  eummary. 

SpMiflognTity a  1887 

HaxduMS 4.71 

Tenaile aitreDgili per aqnareinoh of orisinalaeotioD ponoda..    42,480 

Blaatlo  limit  per  aauare  inch  of  originaTaection do...      9,000 

BlongAtlon per incn After mptnre.... inch..    0.1500 

Bl6ng»tion  per  inch  under  atrnin  at  elaatio  limit do...  .000667 

fiedaotion  in  diameter  at  point  of  mptare 054 

SednctioB  in  sreft  After  niptarc,  per  centum  of  original  aection 18.3 

Poaition  of  rapture ".5  ftrom  the  neck 

Character  of  oroken  anrfkoe,  irreanlAr  epongy  aarliaoe.    Color  yarlea  fh>m  light  yellow  to  pale  laren- 

der.    Sorlhoe  of  alem  broken  with  nnmerooa  craoka. 
XlongAtionof  inehaeeHona 'M6,  ".15,  M4 
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TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 


Bronze  from  Two  Bushing  Rings,  and  One  Specimen  from  Tray 
Casting  for  10"  B,  L,  Rifle, 

No.  3703. 

Bushing  Ring. 
Mark  1. 

Diameter,  ".5M. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  3^^ 


Applli 

Toua. 

»dl<Mldll. 

Persqiuffe 
incih. 

I>er  inch. 

Suooeuive 
eloDfration 
per  inch. 

PermAnrat 
set 

Saocessive 

penmuient 

■et. 

Remarks. 

Pound$, 
520 
1.250 
2,500 
2,750 
3.000 
8.250 
3.500 
3,750 
4,000 
4,250 
4.600 
4,750 
4,920 

Pound*. 
1.000 
5.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
19.680 

Inch. 
0. 

.000500 
.001133 
.001200 
.001533 
.001888 
.002467 
.003200 
.005000 
.006600 
.010883 
.017338 

Inch. 
0. 

.000500 
.000638 
.000067 
.000833 
.000300 
.000634 
.000738 
.001800 
.000600 
.004233 
.006500 

Inch. 
0. 

Inch. 

0. 

Initial  loud. 
SlaetioUmit 

Tensile  strength. 

.000167 

.000167 

.001900 

.001788 

* 

General  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds..    19,680 

Blastic  limit  per  sqaare  inch  of  original  section do...    11.000 

Elongation  per  inch  after  ruoture inch..    0.0300 

Elongation  per  inch  under  strain  at  elastic  limit do  ..  .001200 

Reduction  m  diameter  at  point  of  rupture do...       .614 

BednoUon  in  area  after  rupture,  per  centum  of  original  section 5.0 

Position  of  rupture. |"  from  the  neck 

Character  of  broken  surface,  light  lavender  cokyred.  interspersed  with  yellow  metal.    Opened  cracks 
along  surface  of  t" 


TESTS  OF  IBONy  STEEL,  AND   OTHER   MATERIALS. 

No.  3704. 

BxTSHmo  Ring. 
Marks,  2. 
Diameter,  ".S6L 
Seetional  area,  .25  square  inch. 
Ganged  length,  3'^ 
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perlnoh. 

SaooeuiTe 
elongation 
per  inch . 

net. 

SnooeeaiTe 

Remsrks. 

ToUiL 

Perwmare 

160 
1,250 
2,600 
2,750 
3.000 
3,290 
3,500 
3,760 
4.000 
4,250 
4.500 
4,750 
S.000 
5,250 
^480 

Poundt, 
1,000 
5,000 
10.000 
11,000 
12.000 
13.000 
14.000 
15,000 
10.000 
17.000 
18,000 
19,000 
20,000 
21,000 
21,840 

Inch, 
0, 

.000338 
!o00887 
!  001100 
.001488 
.001800 
.002487 
.003207 
.005200 
.007000 
.010833 
.015000 
.022500 
.029067 
.042107 

Inch. 
0. 

000383 
*000084 
*  .' 000188 
.000888 
.000307 
.000087 

000800 
.001933 
.001800 
.003833 
.004107 
.007500 
.007167 
.012500 

Inch. 
0. 

Inch,* 
0. 

Inltinlloed. 
Elutio  limit. 

TenaUe  strencth. 

.000100 

.000100 

.002088 

.001983 

Oeneral  iiunmarff. 

Tensile  Atrengtb  per  sqawe  inch  of  oriciJifd  section pounds..    21,P40 

ElAstle  limit  per  sqnue  inch  of  originfti  section do...    11,000 

Elongstion per inon after mptnre inch..    0.0467 

Elongation  per  inch  under  stndn  at  elsstio  limit do...  .001100 

Redootlon  in  Oiameter  at  point  of  rnptore do...       .014 

Bednction  in  area  after  mptnte,  percentnmof  original  section 5.0 

Position  of  mptare ".80  fh>iii  the  neck 

Character  of  orokeo  snrlhoe,  light  laTender  color,  interspersed  with  yellow  metal.    Opened  cracks 
along  snrfhce  of  stHn. 
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TWO   SAMPLES    OF  BRASS    FROM    SCREW    PROPELLER    OF  REVENUE 

STEAMER  DAI.LA8. 

(Zu 41.50 

Ohemical  compositioii ^  Al 76 

(Cu 67.76 

No.  2484. 
Diameter  of  stem,  "M. 
Sectional  area,  .283  sqoare  inch. 

Elastic  limit,  6,350  pounds  =  22,430  pounds  i)er  square  inch. 
Tensile  strength,  15,140  pounds  =  53,500  pounds  per  square  inch. 
Elongation  in  3  inches,  '^64  =  21.3  per  cent. 
Diameter  at  fracture,. '^49.    Area,  .189  square  inch. 
Contraction,  33.2  per  cent. 
Elongation  of  inch  sections,  'M9,  ''.21,  ".24  •. 

Fractured  ''.80  from  neck.  Appearance,  light  yellow  color,  with 
small  spots  of  deeper  yellow  metal. 

No.  2485. 

Diameter  of  stem,  ''.57. 

Sectional  area,  .285  square  inch. 

Elastic  limit,  5,400  pounds  =  21,180  i>ounds  per  square  inch. 

Tensile  strength^  13,790  pounds  =  54,080  pounds  j^v  square  inch. 

Elongation  in  3  inches,  ".48  =  16.0  per  cent.  ' 

Diameter  at  fracture,  ".50.  Area,  .196  .square  inch.  Contraction, 
23.1  per  cent 

Elongation  of  inch  sections,  ".13,  ".13,  ".22  •• 

Fractured  ".20  from  neck.  Appearance,  light  yellow  color,  with 
small  spots  of  deeper  yellow  metal.  Spongy  metal  at  the  circumfer- 
ence. 

Outs  in  Coppers  hade  with  Ciroijlar  Indenting  Tool. 

Cutter  has  radius  of  curvature  of  12J".    Angle  of  sides  of  cutter,  60^'. 

Skiape  of  Copj9ens, 


Presrare 

No.  of 
test 

CoppOT. 

PrcBBore 

on 
cutter. 

referred  to 

piston  .1 

square  inch 

area. 

Lengto 
of  cut. 

Poundtper 

PoufMlt. 

Batiartinek, 

IncKu, 

9825 

4,100 

41.000 

.981 

3826 

4.260 

42,000 

.982 

2607 

4,300 

48,000 

.969 

2828 

4.400 

44,000 

.989 

2829 

4,600 

45.000 

.988 

2680 

4,600 

48,000 

.099 

2881 

4,700 

47,000 

1.002 

2832 

4.800 

48.000 

L007 

2683 

4,000 

4».000 

1.019 

2834 

10 

5,000 

50.000 

1.029 

TEMPERATURE  TESTS 


OF 


STEEL  BARS. 


TESTS   OF   IRON,  STEEL^  AND   OTHEB   HATEBIALS. 


385 


STEEL  BABS,  FIBST  SEBIE8. 

SPECIMENS  WHICH  WEBE  EXPOSED  TO  HIGH  TEMPEBATUEK  SLOWLT 
COOLED,  AND  THEN  TESTED  BY  TENSION. 

Ko.3340. 

Marks,  10-334. 

Bzpansion  when  hot,  '^0597  in  &\ 
Estimated  maximum  temperatare,  168iP  Fahr. 
Remained  under  maximum  temperature  20  minutes,  then  allowed  to 
cool,  and  tested  at  70^  Fahr. 
Diameter,  '^564. 
Sectional  area,  .26  square  inch. 
Gauged  length,  5^^ 


▲pitted  lOAdlk 

^Iag«i|eedl«iigth. 

BMMrka. 

Totel. 

PertqiMHro 
inok. 

Bloiimtlflii. 

Sec 

' 

PmmdB. 
360 

1:51; 

8^780 
10,000 
11,260 
13,600 
13,760 
16,000 
16,250 

17,000 
17,600 
18,000 
18,500 
10,000 
10,500 
30,000 
81^000 
^000 

Sooo 

34,000 
36,000 
26,000 
27.000 
28,000 
28.000 
30,000 
31,000 
32,000 
38,000 
8i»000 
84,120 
33,100 

Poundt, 

1,000 

6,000 

10,000 

16^000 

20,000 

26^000 

30,000 

86,000 

40,000 

45,000 

60,000 

56^000 

60,000 

65,000 

66,000 

68.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02,000 

00,000 

100.000 

104,000 

108.000 

U2.000 

116,000 

120.000 

124,000 

128,000 

132,000 

136.000 

136,480 

IndL 

.0010 
.0018 
.0096 
.    .0085 
.0043 
.0051 
.0060 
.0060 

.oon 

.0086 

.0005 

.0103 

.0112 

.0172 

.0225 

.0282 

.0321 

.0865 

.0400 

.0445 

.0480 

.055 

.070  . 

.086 

.086 

.100 

.105 

.MO 

.135 

.17 

.185 

.20 

.225 

.20 

.80 

.44 

Jim*. 
0. 

IiiitliakMd. 

AttimeoffrMstare. 
=8l0p«oeiil. 

0 

.40 

Fractured  at  middle  of  stem. 

Appearance,  granular,  radiating  from  a  point  in  the  circumference. 
Diameter  at  foebcture,  '^53.    Area,  .2206  square  inch. 
Contraction,  11.8  per  cent. 

Elongation  of  inch  sections,  ''.06,  ".08,  'M6*,  ".07,  ".04. 
H.  Ex.  14 ^25 
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2Sro.3341. 

Marks,  10-^4. 

Expansion  when  hot,  ''.0540  in  6'^ 
Estimated  niarimam  temperature,  1529<^  Falir. 
Bemained  under  maximum  temperature  10  minutes,  then  allowed  to 
cool,  and  tested  at  70^  Fahr. 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  5". 


AppUedloMU. 

IngMgedlDDgih. 

Bemaiks. 

TotiO. 

Perflqnftre 
inch. 

Set. 

PlMMldt. 

250 
1.250 
2,500 
8,750 
6,000 
6,250 
1^600 
8,760 
10.000 
11,250 
12,600 
18,750 
16,000 
16.260 
17.600 
18,000 
18,800 
18,500 
1A,OCO 
10,600 
20,000 
21,000 
22,000 
28,000 
24,000 
26,000 
26,000 
27,000 
28.000 
29.000 
30.000 
81.000 
32.000 
33.000 
84,000 
35,000 
35.850 
36.650 

PottlMit. 

1,000 

6,000 

10,000 

16,000 

20,000 

25.000 

80,000 

85.000 

40,000 

45.000 

60,000 

65,000 

60,000 

06.000 

70,000 

72,000 

78,200 

74,000 

7^000 

78,000 

80,000 

84,000 

88,000 

92.000 

96.000 

100.000 

104.000 

108,000 

U2,000 

116,000 

120,000 

124.000 

128,000 

182,000 

186.000 

140,000 

148,400 

Inch, 
Ol 
.0008 

.0017 

.0026 

.0082 

.0041 

.0060 

.0068 

.0068 

.0076 

.0084 

.0092 

.0101 

.0110 

.0119 

.0126 

.0210 

.0278 

.0306 

.0342 

.0893 

.0461 

.0560 

.0638 

.0726 

.0840 

.10 

.10 

.11 

.12 

.16 

.16 

.186 

.196 

.28 

.29 

.40 

JfUiA. 
0. 

Initial  kMd 
ElMtio  limit. 

Tendle  strength. 

AttimeoffrMstars. 

=7.6peroent. 

0 

.88 

Fractured  2".4  from  the  neck. 

Appearance,  granular,  radiating  from  a  point  in  the  circumference. 

Diameter  at  fracture,  ".53.    Area,  .2206  square  inch. 

Contraction,  11.8  per  cent. 

Elongation  of  inch  sections,  ".05,  ".08,  ".14*,  '^06,  ".05. 


TEMPERATURE  TESTS. 
SECOND  SERIES,  STEEL  BARS. 


HOT-ROLLED  BARS,  li  INCHES  DIAMETER. 


TB8TS   OF  IBOKy  STEEL,  AND   OTHER  11ATEBIAL8. 
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KMla. 

Cm/btm. 

ICOOgA- 

SUtoon. 

Snlplnir. 

Phot- 
pbonis. 

Copper. 

Iron,  by 
differaooe. 

.17 

tio 

.080 

.129 

.070 

.04 

08.480 

.00 

.60 

.007 

.10 

.678 

.90 

oaoos 

.U 

LOO 

.08 

.14 

.050 

.000 

08.951 

.06 

1.07 

.11 

.006 

.00 

.047 

08.387 

.90 

1.96 

.07 

.112 

.00 

.088 

06.200 

.06 

1.08 

.07 

.U5 

.008 

.035 

06.178 

.08 

LOO 

.DO 

.168 

.00 

.178 

07.064 

.10 

.87 

.05 

.08 

.000 

.094 

06.350 

10 

.60 

1.06 

.037 

.00 

.U4 

.280 

06.026 

u 

.00 

.« 

.10 

.078 

.087 

.174 

06.281 

u 

.56 

LOO 

.05 

.078 

.19 

.16 

oao32 

u 

.70 

.76 

.18 

.07 

.18 

.28 

07.070 

IB 

•70 

.76 

.20 

.000 

.000 

.186 

07.002 

16 

.70 

.86 

.81 

.084 

.003 

.006 

07.867 

17 

1.01 

.67 

.18 

.01 

.018 

.000 

08.606 

18 

1.06 

.10 

.10 

.011 

.08 

Timoe 

06.570 

10 

1.19 

.10 

.00 

.013 

.018 

Tnoe 

08.650 

10 

1.14 

.10 

.16 

Tnoe 

.010 

TnMM 

06.582 

01 

1,17 

.10 

.10 

TnM 

.018 

.000 

06.612 

to 

1.01 

.10 

.10 

.011 

.090 

TvMe 

06.838 

CO-EFFWLBimr  OF  EXPANSION  DETERMINATIONS. 

Bars  1^^'  diameter  tamed  down  from  m'  diameter. 

Measurements  of  iengtbs  taken  between  drilled  and*coanter-8nnk 
holes  abont  35^' apart. 

Temperatares  of  cold  bath  of  ice- water  and  hot  bath  of  oil  deter- 
mined by  means  of  mercnrial  thermometer. 

UHDXB  BIHIHO  TKHPSBATURK. 


Mario. 

Tempenlore. 

Lengtha. 

Ezpanaton. 

Gold. 

Hot 

onoo. 

OokL  , 

Hot 

TotaL 

Per  unit  of 

length  per  do. 

greoFahr. 

OF. 

OF. 

or. 

JlMftM. 

IfMJUt. 

JfMdiM. 

InOi. 

S8.8 

919.7 

178.0 

84.8048 

85.0808 

.0425 

.0000007880 

88.8 

910.0 

177.1 

84.0088 

35.0418 

.0495 

.0000068567 

08.8 

900.1 

175.8 

•  80.0002 

35.0507 

.0415 

.0000067823 

88.8 

900.1 

175.8 

85.0000 

35.0423 

.0414 

.0000067476 

83.8 

80a8 

175.0 

84.0006 

35.0400 

.0411 

.0000067102 

83.8 

91&0 

181.2 

84.0077 

36.0403 

.0420 

.0000007175 

88.8 

206.1 

175.0 

85.0043 

35.0450 

.0410 

.0000007704 

88.8 

2I9L7 

178.0 

34.0074 

35.0888 

.0414 

.0000066124 

10 

88.8 

91&0 

18L2 

d5.0020 

8&0450 

.0421 

.0000000877 

11 

88.8 

91L0 

177.2 

34.0058 

85.0356 

.0806 

.0000064180 

12 

88.8 

911.4 

m.6 

84.0068 

35.0800 

04U 

.0000066122 

14 

88.6 

91L0 

177.2 

35.0025 

36.0424 

.0800 

•0000004830 

16 

88.8 

912.7 

17&0 

8&0025 

36.0420 

.0305 

10 

83.8 

219.7 

178.0 

8S.0007 

85.0405 

.0308 

.0000063562 

17 

88.6 

21L2 

177.4 

34.0070 

85.0361 

.0382 

.0000001528 

18 

88.8 

218.0 

170.2 

35.0004 

85.0801 

.0387 

,0000001702 

10 

88.8 

X  200.1 
t  215.0 

175.8 

34.0087 

86.0871 

.0384 

.0000062580 

90 

88.8 

181.2 

34.0048 

85.0384 

.0885 

.0000000710 

.  21 

,98.8 

.    912.7 

178.8 

.8M071 

85.0356 

.0884 

•;  .0000061382 

-.99 

1^«L6^ 

^21«.« 

18L2 

M  86.0004 

■  85.0484 

.0800 

.0000061478 

>    •  •* 

*«*>.        .' 
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COEFFICIENT  OF  BXPA2fSI0N  DETERMINATION S-KiouMinxifA. 
Uin>BK  TALLIHO  TfilCPlfiBATUBB. 


Mariu. 

Tenpontaze. 

LaBgtbs. 

OontmBtion. 

Hoi. 

Cold. 

Differ- 

Hot 

Cold. 

TotaL 

Per  unit  of 

oj-. 

OF. 

OF. 

InchsB, 

JimAm. 

/ihA. 

IfUk. 

1 

112.7 

83.8 

178.0 

86.0888 

84.0946 

.0422 

.WMtnun 

2 

810.9 

83.8 

177.1 

86.0418 

84.0066 

.0428 

.0000000052 

3 

90t.l 

83.8 

178i8 

8a  0507 

8a  0001 

.0418 

.0000087784 

4 

200L1 

83.8 

178.8 

8a  0428 

8a  0008 

.0417 

6 

20a8 

88.8 

176.0 

8a  0400 

84.0002 

.0417 

.'0000068063 

7 

215.0 

83.8 

18L2 

3a040B 

84.9070 

.0488 

•0000088880 

8 

200L1 

88.8 

176.8 

8aO450 

3a  0041 

.0418 

.0000088120 

9 

212.7 

38.8 

178.0 

3a  0388 

34.0076 

.0413 

.0000086064 

10 

2LS.0 

33.8 

181.2 

8a  0460 

8a  0080 

.0420 

!oO0O088220 

11 

21L0 

83.8 

177.2 

8a0386 

34.0068 

.0400 

.0000064604 

12 

211.4 

88.8 

177.8 

35.0800 

34.0080 

.0413 

.0000008448 

14 

21L0 

33.8 

177.2 

3a  0424 

3a  0025 

.0880 

.0000064330 

16 

212L7 

33.8 

17a  0 

3a  0420 

8a  0026 

.0396 

ir 

212.7 

83.8 

17a  0 

8a0406 

35.0007 

.0806 

!0000063562 

17 

211.2 

38.8 

1T7.4 

3a  0361 

34.0970 

.0882 

.0000061628 

18 

213.0 

83.8 

170.2 

8a  0381 

35.0000 

.0301 

.0000002340 

10 

200.1 

83.8 

176.8 

3a0371 

84.0080 

.0385 

.0000062752 

20 

21&0 

88.8 

181.2 

3a  0334 

84.9048 

.0388 

.0000060874 

21 

212.7 

38.8 

17a  0 

8a  0856 

34.0071 

.0884 

.0000001332 

22 

218i0 

88.8 

18L2 

3a0484 

8a  0004 

.0880- 

*    .0000061478 

MODULI  OF  ELASTICITY 

▲T 

DIFFERENT  TEMPERATURES. 


391 


TESTS  OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 


393 


No.  3317. 

Mark,  1. 

Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  W. 
Temperatare,  7(K>  Fahr. 


BfliMriu. 

Total 

• 
PersquMre 

■od 
rMOTwy. 

Set 

Pinmdt, 
800 
4,000 
8,000 
12,000 
16^000 
20,000 
24,000 
28,000 
82.000 
28,000 
24.000 
20,000 
16,000 
12,000 
8,000 
4,000 

FtnmdM. 
1,000 
5,000 
10.000 
16,000 
20,000 
25.000 
80.000 
85,000 
40,000 
86,000 
80,000 
25,000 
20.000 
16,000 
10.000 
6,000 

huk. 

.0016 
.0080 
.0048 
.0005 
.0088 
.OMO 
.0116 
.0188 
.0116 
.0100 
.0082 
.0007 
.0018 
.0088 
.0001 

0. 

InUiAlliMd. 
K=:  20.828.000. 

.0001 

No.  3323. 
Marks,  2. 
Diameter,  r'.0002. 
Sectional  area,  .80  square  inch. 
Ganged  length,  W. 
Temperatuie,  7(P  Fahr. 


RemttU. 

Total. 

Per  mare 

•lid 
TeooTflCy* 

Set 

Pomub. 
800 
4,000 
8^000 
12,000 
16.000 
20.000 
24,000 
88.000 
82.000 
28,000 
24,000 
20,000 

10;  000 

12,000 
8^000 
4,000 

Toundt, 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80.000 
85,  €00 
40,000 
86,000 
80,000 
26,000 
20,000 
16,000 
10,000 
6,008 

JihA. 

0. 
.0016 
.0081 
.0048 
.0006 
.0081 
.0100 
.0118 
.0184 
.0U8 
.0101 
.0084 
.0007 
.0040 
.0082 
.0016 

Inltliaioiid. 
B  =  28.104.000. 

-^ 

0. 
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No.  332L 
Marks,  3. 
Diameter,  l'M)092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  lO'^ 
Temperature,  70^  Fahr. 


Applied  loida. 

Bamarka. 

Total 

Perwraare 

and 

Set 

800 
4,000 
8,000 
12,000 
18^001) 
20,000 
24,000 
28,000 
82,000 
28,000 
24,000 
20,000 
18,000 
12,000 
8,000 
4.800 

PtoWMlt. 

1,000 
5b  000 
10.000 
16,000 
20,000 
26,000 
80,000 
86,000 
40,000 
86,000 
80,000 
26,000 
20,000 
16,000 

6^000 

0. 

.0018 
.0081 
.0047 
.0086 
.0081 
.0008 
.0118 
.0132 
.0117 
.0100 
.0088 
.0086 
.0048 
.0082 
.0016 

0. 

Initial  load. 
K  8  20.546,000. 

.0001 

No.  3320. 
Marks,  4. 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10"'. 
Temperature,  7W>  Fahr. 


Bemarka. 

TotaL 

Per  aqaate 

and 
feooYory. 

Set 

800 
4.000 

8,000 
12.000 
18,000 
20,000 
24,000 
28.000 
32,000 
28,000 
24,000 
20,000 
18,000 
12,000 
8.000 
4,008 

PkwiMte. 
1,000 
6,000 
10,000 
16,000 
20,000 
2^000 
80,000 

8^ooo 

40,000 
86,000 
90,000 
26,000 
20,000 
16,000 
10,000 
5^000 

Jnek, 
0. 

.0012 
.0000 
.0047 
.0086 
.0062 
.0080 
.0116 
.0132 
.0118 
.0100 
.0088 
.0086 
.0047 
.0080 
.       .0014 

JiMiL 

0. 

Initial  load. 
Ba=  28.646,000. 

0. 
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No.  3313. 
Marks,  5. 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  10". 
Temperature,  70°  Fahr. 


Applied  loada. 

In  puiMgeA.  length. 

ToUL 

Per  square 
inoL 

and 
reooTeiy. 

Bet. 

Pvumdt. 

800 

4,000 

Poundi. 

1.000 

5,000 

10.000 

15.000 

20,000 

25,000 

80.000 

25,000 

20.000 

15.000 

10,000 

5,000 

Inek. 

0. 

.0018 
.0030 
.0048 
.0085 
.0082 
.0100 
.0084 
.0088 
.0048 
.0082 
.0016 

Inch. 
0. 

8^000 

12,000 

10,000 
20,000 

0. 

24.000 

20,000 

16,000 

12,000 

8^000 

tooo 

.0001 

Initial  load. 


E= 20,000,000. 


Bar  heated;  expantion,  ".0317  in  10".  Estimated  temperatnie,  Uaf>  Fahr. 

800    I         1, 000    I       0.  10.  I  Initial  load. 

16^000    '       '  ""    '  '' 


000  20,000  .0066     UiB-'mAaftflft 

800    I         1.000    1 1      -^0010    |J»=37,148.000. 

Expansion,  ".0614  in  10".    Estimated  temperatare,  084«>  Fahr. 

0.  I       0.  I  Initial  load. 

Expansion,  ".0541  in  10".    Estimated  temperatore.  8750  Fahr. 


800    I         1,000 

16^000  20,000 

800  1,000 


800 
16,000 

800 
10^000 

800 
16,000 

800 
16,000 

800 


1,000 
20.000 

1.000 
20,000 

1,000 
20,000 

1,000 
20,000 

1,000 

0. 

.0080 
.0079 
.0080 
.0088 
.0070 
.0081 
.0074 
.0088 

6.            1 

Initial 


Er=  23,602,000. 


Expansion,  ''.0688  in  10".    Estimated  temperatnie.  1004o  Fahr. 


800 
16.000 

800 
16,000 

800 
16.000 

800 


1,000 
20,000 

1.000 
20,000 

1.000 
20.000 
.1,000 

0. 

.0106 
-.0001 
.0008 
.0006 
.0098 
.0009 

0. 

Initial  load. 


E= 19,916,000. 


Expansion,  ".0862  in  10".    Estimated  temperature,  1858o  Fahr. 


800 
8,000 

800 
8,000 

800 
12,000 

800 
12,000 

800 


1,000 
10,000 

1,000 
10,000 

1,000 
15,000 

1.000 
15^000 

1^000 

0. 

.0061 
.0063 
.0052 
.0054 
.0108 
.0071 
.0092 
.0081 

0. 

Initial  load. 
>E  =  16,960,000. 


Bar  stretches  between 
>    readings,  hence  E  not 
computed. 


During  the  preceding  hot  tests  the  bar  reoeiyed  a  permanent  set  of 
".007L    Temperature,  70°  Fahr. 


800 
4,000 
8^000 
12.000 


1,000 
5,000 
10,000 
15,000 


0. 
.0016 
.0034 
.0051 


I  Initial  load. 
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Kg.  3313— Oontinaed. 


AiipUodloiida. 

III  ganged  length. 

BemarlUL 

Totol. 

Persqiuve 
inok 

VUmgtUtm 

and 
reooveiy. 

Set 

Pouiub. 
10,000 
20,000 
24,000 
20,000 
16,000 
12,000 
8.000 
4,00flt 

20,000 
25,000 
80,000 
25,000 
20,000 
16.00U 
10,000 
6,000 

ItUh. 
.0000 
.0087 
.0100 
.0087 
.0070 
.0068 
.0036 
.0010 

Inch. 

B  ==87.886.000. 

0. 

No.  3318. 
Marks,  8. 
Diameter,  1''.0092. 
Sectional  area,  .80  sqaare  inch. 
Ganged  length,  10"'. 
Temperatoii,  70^  Fahr. 


In  ganged  lengtb. 

Remarkik 

TMaL 

"^^X" 

and 
reeoTery. 

Bel. 

PtowMlt. 

800 

4,000 

6.000 

18,000 
10^000 
80,000 
84,000 

88.000 
88.000 
8^800 
24.000 
20,000 
16,000 
12,000 
8^000 
4,000 

1,000 
6.000 
10.000 
15,000 
80^000 
80^000 
80,000 
85,000 
40,000 
88^000 
80,000 
85,000 
20,000 
1^000 
10,000 
6,000 

ImOL 

0. 

.0014 
.0084 
.0080 
.0078 
.0000 
.0106 
.0128 
.0180 
.0128 
.0107 
.0001 
.0078 
.0055 
.0087 
.0080 

Indi. 
0. 

Initial  load. 
Bsr  88,068.0081 

.0000 

1 
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No.  3324. 
Marks,  9. 
Diameter,  l'^0092. 
Sectional  area,  .80  sqaare  inoh. 
Ganged  length,  W. 
Temperature,  70o  Fahr. 
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^ 

ToteL 

^•IX" 

noorery. 

Bet 

800* 
4.800 

8;  000 

12,000 

18;  000 

20;  000 
2<000 

28;  too 

32,000 
28,000 
24.000 
28.000 

18;  000 

12.000 
8,000 
4,000 

P9m»d9. 
1,000 

5,000 
10.000 
16^000 
20,000 
29,000 
30,000 
80.000 
40,000 
86^000 
30.000 
26,000 
20,000 
15,000 
10,000 

siooo 

0. 

.0016 
.0082 
.0060 
.0087 
.0888 
.0101 
.0118 
.0185 
.0117 
.0102 
.0084 
.0087 
.0090 
.0033 
.0018 

JndL' 
0. 

B=s28k888;000. 

•••••v--«»--. 

.8881 

170.8328. 
Marks,  10. 
Diameter,  1''.0092. 
Sectional  area,  .80  sqnare  inch. 
Ganged  length,  10^'. 
Temperatnre,  70^  Fahr. 


Applied  loiida. 

IngaacedleBctli. 

p           Bemarke. 

TotaL 

Peraqiiace 
Inch. 

BlongAtion 

end 
leeorery. 

Bet 

Powndt. 

800 

4.000 

8,000 

12.000 

18;  000 

20,000 
2<000 
28,000 

88.000 
21^000 
24,000 
88.000 
18,000 
U008 
8,000 
4^000 

JPeufMi*. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
36,000 
48.000 
85^000 
30,000 
25.000 
20,000 
16.000 
10,000 
8^000 

Jneh, 

0. 

.0012 
.0031 
.0048 
.0086 
.0062 
.0100 
.0118 
.8182 
.0118 
.0100 
.0088 
.0008 
.0048 
.0081 
.8814 

Inek. 
0. 

InltUlloed. 
Bs28, 545*000. 

.0000 
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No-  3315. 

Karks,  11. 
Diameter,  V'.Wm. 
Sectional  area,  .80  square  inoh. 
Ganged  length,  W. 
TemperatoFe,  70^  Fahr. 


AppUed  loads. 

IngangBdloDfCth. 

Bmoarka. 

ToteL 

^•Kr~ 

-RiAniv&HMi 

Set. 

and 
nooTflcy. 

PiMMldt. 

800 

4.000 

8^000 

12,000 

20,000 
24,000 
28,000 
%000 
28,000 
24,000 
20^000 
Ifl^OOO 
12,000 
8,000 
4.000 

Pomub. 
1,000 
5,000 
10,000 
15.000 
20,000 
26,000 
80,000 
86^000 
40,000 
36^000 
80,000 
25,000 
20,060 
15,000 
10,000 
6.000 

Ineh. 

0. 

.0012 
.0080 
.0048 
.0065 
.0083 
.0100 

.  .0120 
.0187 
.0120 
.0100 
.0081 
.0065. 
.0048 
.0080 
.0012 

Ineh. 
0. 

IxatUlloid. 
E=:  28,467,000. 

0. 

No.  3316. 
Harks,  12. 
Diameter,  1^^0092. 
Seotiona}  area,  .80  square  inch. 
Ganged  length,  10"'. 
Temperature,  70©  Fahr. 


AppUed  loads. 

In  gangod  Icngtlu 

BemaclEi. 

TotaL 

Peraqoare 
inch. 

Eftngation 

and 
Fooovory. 

SeL 

PMMMlf. 

80O 
4,000 
8,000 
12,000. 
16,000 
20,000 
24.000 
28,000 
82,000 
28,000 
24,000 
20,000 
16,000 
12,000 
8,000 
4^000 

PtoWMlt. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
86.000 
40,000 
85.000 
80.000 
25,000 
20,000 
15.000 
10.000 
5,000 

Imeh. 
0. 

.0018 
.0020 
.0048 
.0065 
.0083 
.0101 
.0U6 
.0136 
.0116 
.0101 
.0088 
.0066 
.0040 
.0081 
.0015 

Ineh, 
0. 

Initial  load. 
B  =  28, 676, 000. 

.0001 

TlCfirrS   OF  IBONj  STEEL,  AND   OTHER   MATERIALS. 

Marks,  13. 

Diameter,  V'.0092. 

Sectional  area,  .80  square  inch.  ' 

Ganged  length,  KF'. 

Temx>eratare,  70O  Fahr. 
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AiipUedlonda. 

In  ganged  Ingfh. 

— 

TotaL 

PersoDftre 

Elongatton 
and 

Set. 

Pwmdt. 
800 
4,000 

Sooo 

12.000 
10,000 
20,000 
24.000 
28,000 
82,000 
28^000 
24,000 
20,000 
18,000 
12  000 
81000 
4,000 

Pounds. 
1,000 
5,000 
10^000 
15,000 
20^000 
25,000 
80,000 
85,000 
40,000 
85,000 
30.000 
25,000 
20,000 
15,000 
10,000 
5,000 

IndL 

0. 

.0013 
.0080 
.0048 
.0006 
.0082 
.0100 
.0117 
.0132 
.0U7 
.0100 
.0088 
.0005 
.0048 
.0030 
.0018 

JnOk. 
0. 

Initial  load. 
E  =20.545^000. 

••" *•• 

No.  3325. 
Harks,  14. 
Diameter,  r'.OO02. 
Sectional  area,  .80  square  inch. 
Oanged  length,  lO'^ 
Temperature,  70^  Fahr. 


AppUfd  loads. 

In  ganged  leBgth. 

Bemarks. 

TotaL 

Pcraqiiaxe 
inoh. 

and 
lecorery. 

Set 

Fmmdt. 
800 

4,000 
8,000 
12,000 
10.000 
20^000 
24,000 
28,000 

Sooo 

28,000 
24.000 
20,000 
10,000 
12,000 
8^000 
4.000 

Jbundf. 
1.000 
6,000 
10,000 
16.000 
20,000 
25,000 
30,000 

40,000 
35,000 
80,000 
25,000 
20,000 
15^000 
10,000 
5,000 

IndL 

0. 

.0016 
.0082 
.0048 
.0008 
.0084 
.0101 
.0118 
.0136 
.0118 
.0101 
.0085 
.0007 
.0050 
.0082 
.0015 

Ol 

Initial  load. 
E»28,880,000. 

400  TESTS   OF   IBON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3319. 
Marks,  15; 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Oanged  length.  10^^ 
Temperature,  lOO  Fahr. 


AppltodloadB. 

Ingoncdlkagtli. 

SemarU. 

TMaL 

Persqaare 

«nd 
reoorery. 

Bet 

F^vndi. 

800 

4,000 

8;  000 

12,000 

10;  000 

20,000 
24,000 
28,000 
38,000 
S^OOO 
24.000 
20,000 

10;  000 

12,000 
8,000 
4,000 

Poundt. 

I:SS 

10,000 
16^000 
20.000 
26,000 
80,000 
86^000 
40,000 
86,000 
80.000 
25,000 
20,000 
16,000 
10.000 
6.000 

ifMA. 

0. 
.00U5 

.oon 

.0048 
.0066 
.0082 
.0100 
.0118 
.0135 
.0118 
,0100 
.0084 
.0006 
.0040 
.0081 
.0016 

Inek. 
0. 

InttiAllMid. 
Ea28,888;000. 

ITo.  3328. 
Marks,  16. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length.  10^^ 
Temperature,  TO^  Fahr. 


AppliMlloida. 

iBgMfledleiigtii. 

Bemarks. 

ToteL 

^TnX" 

XlongatiM 
Mid 

Set. 

PmmOt. 
800 
4,000 
8.000 

12.000 

10;  000 

20.000 
24,000 
28.000 
82,000 
28,000 
24,000 
20,000 
10.000 
1^000 
8^000 
4^000 

PmuuU. 

1,000 
'5^000 
10.000 
16.000 
20.000 
26.000 
30.000 
86.000 
40,000 
85,000 
80,000 
26.000 
20.000 
46,000 
10,000 

6.000 

Jneh. 

0. 

.0013 
.0081 
.0047 
.0066 
.0088 
.0100 
.0117 
.0188 
.0117 
.0100 
.0088 
.0067 
.0050 
.0082 
.0018 

JncJL 
0. 

InttlAllMd. 
E=20,aB8.000. 

0. 

TESTS  OF   IRON,  ST££L,  AND   OTHER   MATERIALS. 
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No.  3329. 


Marks,  17. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gaaged  length,  W. 
Temperature,  7(P  Fahr. 


Applied  loads. 


ToUL 


Fersqnare 


Braqni 
inch. 


In  gMiged  length. 


Elongation 

and 
reoovezy. 


Set 


Bemarkfl. 


Pmmdt. 

800 

4,000 

8,000 

12.000 

16,000 

20,000 

24,000 

28,000 

32,000 

28,000 

24,000 

20,000 

16,000 

12,000 

8,000 

4,000 


Pounda, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
35,000 
40,000 
35,000 
30,000 
25^000 
20,000 
15,000 
10,000 
6,000 


0. 

.0012 
.0030 
.0047 
.0065 
.0081 
.0090 
.0116 
.0131 
.0115 
.0100 
.0082 
.0005 
.0048 
.0031 
.0015 


Jneh. 
0. 


Initial  load. 


Bs».771,000. 


Bar  heated.    Bzpansion, ''.0575  in  10".    Sstinuited  temperature,  1008O 
Pahr. 


800 

1.000 

16,000 

20,000 

800 

1,000 

16,000 

20,000 

800 

1.000 

12,000 

15,000 

800 

1,000 

12,000 

15,000 

800 

1,000 

12,000 

15,000 

800 

1,000 

.0100 
.0001 
.0004 
.0084 
.0062 
.0064 
.0068 
.0061 
.0057 
.0001 


Initial  load. 


S=22,838,000. 


Sxpanaiou,  ".0818  in  10".    EsUmated  temperature,  liOO^  Fahr. 


800 
8,000 

800 
8.000 

800 
8.000 

800 


1.000 
10,000 

1,000 
10,000 

1,000 
10,000 

1.000 


0. 

.0004 
.0064 
.0071 
.0051 
.0064 
.0066 


Initial  load. 


E=14.178.000. 


H.  Ex.  14 
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TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 


The  yieldiDg  of  the  specimen  under  10,000  pounds  per  square  inch  ten- 
sion while  heated  at  the  temperature  of  the  preceding  observations,  im- 
pairs the  accuracy  of  the  estimation  of  the  modulus  of  elasticity. 

Temperature,  70^  Fahr.  . 


Applied  loads. 

In  canged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

and 
recovery. 

Set. 

Pounds, 
800 
4,000 
8,000 
12.000 
16,000 
20,000 
24,000 
28.000 
32,000 
28,000 
24,000 
20,000 
16,000 
12,000 
8,000 
4,000 
82,000 

Pounds, 
1,000 
C,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
85,000 
90,000 
25,000 
20,000 
15,000 
10,000 
5,000 
40,000 

Jneh, 

0. 

.0015 
.0034 
.0052 
.0060 
.0085 
.0102 
.0121 
.0135 
.0120 
.0102 
.0085 
.0067 
.0060 
.0030 
.0012 
.0135 

Jneft. 
0. 

Initial  load. 
E-28.880,000. 

—.0004 
-.0004 

No.  3330. 
Marks,  19. 
Diameter,  l/'0029. 
Sectional  area,  .80  square  inch. 
Ganged  length,  10^^ 
Temperature,  70^  Pahr. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Per  Bonare 

and 
recovery. 

Set. 

Pmtnds. 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24,000 

28.000 

82,000 

28,000 

24,000 

20,000 

16,000 

12.000 

8,000 

4.000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2.'>,000 
30,000 
35,000 
40,000 
85,000 
80,000 
26,000 
24,000 
20.000 
15,000 
6,000 

Jneh. 

0. 

.0014 
.0030 
.0047 
.0065 
.0081 
.0008 
.0115 
.0132 
.0115 
.0100 
.0081 
.0065 
.0048 
.0031 
.0015 

Jneh, 
0. 

Initial  load. 
£=29,646,000. 

0. 

T£STS   OF  IBON|  STEEL,  AND   OTHER  MAT£BIAX£. 

No.  332& 
Marks,  20. 
Diameter,  .l",0a92. 
Sectional  area,  .80  square  inch. 
Ganged  length,  W. 
Temperatnre,  70^  Fahr. 
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AFpltodlMidB. 

In  gMigad  Ingth. 

~ w 

ToteL 

^iSr* 

and 
recovery. 

Set. 

.  12.000 

iSooo 

20^000 
24^000 
28.000 
32.000 
28.000 
24^000 
20,000 
16,000 
12,000 
8,000 
4,000 

'Tin 

6^000 
10,000 

&SS 

26;  000 
80.000 
36^000 
40,000 
36.000 
80.000 
26,000 
20.000 
16.000 
10.000 
5,000 

Inch. 

•:6oM 

.0031 
.0048 
.0066 

.0081 
.0009 
.0116 
.0132 
.0117 
.0099 
.0083 
.0067 
.0060 
.0083 
.0016 

Inch, 
0. 

Initial  loud. 
B  =  29,645.000. 

.0002 

No.  3327. 
Marks,  21. 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  lO'^ 
Temperature,  70^  Fahr. 


IngMgedkngth. 

Bemarka. 

Total. 

PeraqiiAra 
Inoh. 

Elongation 

and 
reooYory. 

Sot 

PMmdff. 
80O 

l:SS 

20.000 
24.000 
28.000 

522 

28.006 
24,000 
20.000 
16,000 
12.000 
8.000 
4.009 

POUHtutm 

1.000 
5,000 
10.000 

^•25 

26;  000 
30.000 
38.000 
40.000 
36.000 
30.000 
26,000 
20.000 
16.000 
10.000 
8^000 

IndL 

0. 

.0013 
.0031 
.0048 
.0068 
.0983 
.0101 
.0117 
.0134 
.0118 
.0101 
.0084 
.0066 
.0050 
.0082 
.8016 

Inch. 
0. 

Initial  load. 
£=29,104,000. 

.0001 

TEMPERATURE  TESTS. 


INITIAL  COMPRESSION  FOLLOWED  BY  TENSION  STRESSES, 

AND  COMPRESSED  BARS  WHICH  ARE  RESERVED 

FOR  FURTHER  TREATMENT. 
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TESTS   OF  IBON,  STEEL,  AND   OTHER  HATEBIAL8. 


407 


Marks,  4. 


Ko.3342. 
jFbrffi  of  specimwi* 


j!!^9Z  mecm0ta\ 


EudB  flBused  off  flat. 

Sectional  area  of  stem,  .80  sqaare  inoh. 

Ganged  length,  6^^ 


Senarka 

Total 

Persqoue 

Gompi-M- 
aion. 

Set. 

PotMMit. 

800 
4,000 
8,000 
12,000 
16,000 
20,000 
24»000 

Sooo 

88,000 
36,000 
40,000 
44,000 
48,000 
48,800 
48.000 

54.100 

PotMUlf. 

1,000 
^000 
10.000 
15,000 
30,000 
25^000 
80,000 
35,000 
40,000 
46,000 
50,000 
55,000 
00,000 
61,000 
63,000 

62,000 
67,626 

/1M*. 

0. 

.0006 
.0014 
.0028 
.0081 
.0088 
.0047 
.0056 
.0068 
.0071 
.0080 
.0088 

JimA. 
0. 

Initial  loud. 

Elasticlimit.  Snetaixied 
momeotarily  then  load 
fell  and  bar  deflected. 

After  2  minaiea. 

0. 

0. 

.0001 

.0001 

.0001 

.0002 

.1078 

Failed  by  triple  flexure. 
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TESTS  OF   IBON,  STEEL,  AKD   OTHER  MATEBULS. 


No.  3343. 
Marks,  4. 

Same  form  aa  specimen  No.  3342. 
Diameter,  1''.0092. 
Sectional  area,  .80  sqaare  inch. 
Gaaged  length,  5'^. 


AppUMl  loads. 

In  gtsaged  loiigih. 

Bomailu. 

Total 

Perwnur» 
inoL 

Compres* 
sion. 

Set. 

Pound$s 
800 
8,000 
16,000 
24,000 
8^000 
86^000 
40,000 
44,000 
44,600 
46,600 
40,400 
47,200 

tas 

16.000 
24,000 
82,000 
40,000 
82,000 
24,000 
16,000 
8.000 

Poundt. 
1,000 
10,000 
20,000 
30,000 
40.000 
45,000 
60,000 
56,000 
56.000 
67.000 
68,000 
50.000 
60,000 
10,000 
20,000 
80,000 
40,000 
60,OCO 
40,000 
30,000 
20,000 
10,000 

Inch. 

0. 

.0016 
.0031 
.0048 
.0065 
.0078 
.0082 
.0091 
.0002 
.0098 
.0096 
.0098 
.0890 
.0790 
.0815 
.0881 
.0850 
.0870 
.0854 
.0689 
.0820 
.0802 

IndL 
0. 

Initial  kMd. 
SiMticliBiit. 

0. 

.0008 

.0003 

.0784 

.0786 

Compression  test  discontinued. 

Stem  deflected,  y.  sine  '^01 J  on  chord  of  6'^ 

Specimen  turned  down,  for  the  purpose  of  straightening  the  stem,  to 
'^961  diameter  and  then  tested  by  tension,  after  resting  without  load 
12  days  16  hours. 


TESTS   OP  IBON,  STEEL,  AND   OTHER  MATERIALS. 
No.  3343a. 

Tei^sion  Test. 

Diameter,  ''.961. 

Sectional  area,  .725  square  inch« 

Oaaged  length,  W. 
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In  ganged  length. 

TotaL 

Persaaaio 

Elongation. 

8«t 

Bemarka. 

PmmdM, 

725 

8,826 

7,260 

10,876 

14,600 

18,126 

21,750 

25,876 

20,100 

20,826 

27,560 

28,000 

8,826 

7,250 

10,875 

14,900 

18,126 

21,760 

26,876 

21,760 

18.126 

14,600 

10,876 

7,260 

8,025 

32,026 

30,250 

32,026 

29^000 

21,760 

14,  .'WO 

7,250 

7.250 

14,500 

21,750 

28,000 

S^026 

29,000 

21,760 

14,600 

7,250 

Poimdf. 

1,000 

6.000 
10,000 
16.000 
20.000 
86,000 
30,000 
35,000 
30,000 
87,000 
38,000 
40,000 

6,000 
10,000 
16,000 
20,000 
26,000 
30,000 
85,000 
30,000 
25,000 
20,000 
15,000 
10,000 

6.000 
45,000 
60,000 
46,000 
40,000 
30,000 
20.000 
10,000 
10,000 
20,000 
30,000 
40,000 
45,000 
40,000 
80,000 
20,000 
lOiOOO 

0. 

.0007 
.0016 
.0028 
.0032 
.0041 
.0061 
.0002 
.0086 
.0127 
.0130 
.0168 
.0100 
.0114 
.0122 
.0131 
.0140 
.0149 
.0158 
.0160 
.0141 
.0138 
.0124 
.0116 
.0100 
.0273 
.0400 
.0452 
.0444 
.0420 
.0408 
.0387 
.0383 
.0401 
.0420 
.0440 
.0460 
.0442 
.0425 
.0407 
.0887 

IndL 
0. 

0. 

0. 

0. 
.0100 
.0001 
.0001 
.0006 

Initial  load. 

• 
SlaatlcUailt. 

.*ooo4" 

.0100 

.0908 

.0870 

Bar  set  aside  for  farther  rest. 


412  TESTS   OF  IRON;  STEEL,  AKD   OTHEB  HATESIALS. 

No.  33i4a--G<mtiiiaed 


Applied  load*. 

Benuvkau 

T«Ui. 

'^•Lsr" 

Bkmgafon. 

Set 

Foundt. 

881744 
88,806 
14,678 
7486 
7,486 
14,672 
88.806 
26. 7U 
87,186 
44,616 

61.068 
44,616 
87,180 
88.744 
88,808 
14^678 
7.486 
7.486 

88,806 
26.744 
87.180 
44.616 
87.180 
28,744 
82,808 
14.872 
7,486 

Ptotindf. 
66,000 
65,000 
60.000 
50,000 
40,000 
80,600 
86,000 
10,000 
10,006 
20,000 
86,000 
40,000 
50,000 
6^000 

70.000 
60.000 
60.000 
40,000 
80,000 
20,000 
10.000 
10,006 
20,000 
80,000 
40,000 
50.000 
60,000 
50.000 
40,000 
30.000 
20.000 
10,000 

Ineh. 
.66?D 
.1306 
.1806 
.1882 
.1261 
.1240 
.1220 
.1186 
.1101 
.1210 
.1230 
.1250 
.1871 
.1286 

.1715 
.1700 
.1680 
.1660 
.1688 
.1614 
.1504 
.1585 
.1604 
.1624 
.1645 
.1666 
.1600 
.1671 
.1051 
.1681 
.1610. 
.1068 

Indk. 

,  Sustained  thla  load  2 
hoan. 

Beatedlhonr. 

.1175 

.1670 

.1810 

Test  discontinned. 


TESTS   OF   IRON,  ST££L,  AND   OTHER   MATERIALS. 

No.  3347. 

Initial  OvxR-CoMPBEsaioN. 
Harks,  4. 

Specimen  same  form  as  No.  3342. 
Diameter,  r'.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  b". 
Ends  fBMied  off  flat. 
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Ingaiicedleogtli. 

BeoMrka. 

TotaL 

'^ar* 

CompTM- 

Set 

Pdimdf. 
.800 
8.000 

10,000 

siCooo 
S^ooo 

40,000 
44,000 
44.800 
46,000 
40,400 

48,000 
48;  000 

PMMdt. 

1,000 
10,000 
20^000 
30,000 
40.000 
50.000 
56,000 
50,000 
57.000 
68,000 
60.000 
60,000 

00,000 

JfMft. 

0. 

.0016 
.0032 
.0010 
.0006 
.0082 
.0000 
.0008 
.0004 
.0005 
.0008 
.0100 

.0788 

Intk. 
0. 

InlUalloiid. 

.0001 

Compression  test  discontinaed. 
Permanent  deflection,  '^03  on  b"  chord. 


414  TESTS   Of   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3348. 

Initial  Ovbb-Gompbbbsion. 

Marks,  4. 

Same  form  as  No.  3342. 

Diameter,  1^^0092. 

Sectional  area,  .80  square  inch. 

Oanged  length,  5^'. 

Ends.faced  off  flat. 


Applied  loftdfl. 

In  fMxeed  length. 

Bemarks. 

ToteL 

F^rwiiuure 

Compre*- 
sion. 

Set. 

Poundi, 
800 
8.000 
18,000 
84.000 
82,000 
40,000 
44,000 
44.800 
46,600 
41^400 
47.800 

Powtdi. 
1,000 
10.000 
30,000 
80  008 
40,000 
60,080 
65.000 
68,000 
67,000 
66.000 
60,000 
68,000 
68L000 

68,000 

Ineh, 

0. 

.0014 
.0030 
.8048 
.0084 
.0080 
.0088 
.0081 
.0003 
.8094 
.0008 
.0086 

Ineh, 
0. 

Initial  loAd. 

BlMtic  limit. 
After  2  minutes. 
After  8  minutes  mpid 

yielding  took  place. 
Af|«r5mlnntes. 

.0964 

.0848 

Gompression  test  discontinned. 
Permanent  deflection,  '^03  or  5''  chord. 


TESTS   OF   IRON,  STEEL,  AND    OTHEE   MATEBIALS. 
No.  3349. 

Initial  Oveb-Oompbbssion* 

Marks,  4. 

Same  form  as  No.  3342. 

Diameter^  l'^0092. 

Sectional  area,  .80  square  inolu 

Ganged  length,  &'. 

Ends  faced  off  flat. 
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Applied  loads. 

In  sauced  length. 

Bemarka. 

Total 

Peraqnare 

Compiee- 
sion. 

Set 

800 

«;ooo 

10,000 
2i000 
82,000 
40.000 
44,000 
44,800 
45,000 
40,400 
47,200 

PoiMMto. 
1.000 
10,000 
»,000 
80,000 
40,000 
50,000 
55,000 
50,000 
57,000 
58,000 
60,000 

50,000 

JndL 

0. 

.0015 
.0031 
.0048 
.0004 
.0081 
.0000 
.0001 
.0003 
.0095 
.0007 

•0087 

JfMA. 

0. 

Initial  load. 

Elaatic  limit  aaatained 
load  2  minatea,  then 
ranidlylTlelderiiBdar 
Tednoedload. 

After4mimitea. 

.oooi 

.0614 

Oompression  test  discontinned. 
Permanent  deflection,  '^04  in  V. 


416  TESTS   OF   IRON,  STEEl,  AND   OTHER   MATERIALS. 

No.  3352. 

Initial  Oys^-Gompbession. 

Marks,  4. 

Same  form  as  No.  3342. 

Diameter,  l'^0092. 

Sectional  area,  .80  square  inch. 

Gkiaged  length,  6''. 

Ends  faced  off  flat. 


In  ganged  length. 

Bemarka. 

Total 

Per  sqiitte 
incli. 

Comprea- 
Bton. 

Set 

Poundt. 
800 
8,000 
16,000 
24,000 
S^OOO 
40,000 
44,000 
44,800 
46.600 
46,000 
47,200 

PbundM, 
1,000 
10,000 
20.000 
80,000 
40,000 
60,000 
65.000 
66,000 
67,000 
68,000 
50,000 
50,000 
60,000 
60,000 

60,000 

Inch. 

0. 

.0016^ 
.0031  ' 
.0048 
.0064 
.0081 
.0000 
.0002 
.0004 
.0006 
.0007 
.0008 
.0100 
.0110 

.0076 

Ineh, 
0. 

Initial  load. 

After  1  minute. 
After  14  minntea. 
After  2(minatea.  After 

After  8  minntea. 

0. 

.0860 

Compression  test  discontinaed. 
Permanent  deflection,  '^04  in  5^^ 


TESTS   OF   mON,  STEEL,  AND   OTHER  MATERIALS. 

No.  3353. 

iNITLiL  OYBROOMPSESSION. 

Mark,  4. 

Same  form  as  No.  3342. 

Diameter,  V'.(m2. 

Sectional  &rea,  .80  square  inch. 

Ganged  length,  &\ 

£nd8  faced  off  flat. 
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Applied  IcMdt. 

la  gauged  length. 

Bemarka. 

Total. 

PersqaaKe 

Cmnprea- 
•ion. 

Set 

Poundt. 
800 
8,000 
16,000 
24.000 
82,000 
40,000 
44.000 
44,800 
45,600 
46,400 
47,200 
48,000 
48,800 

44,800 
46.600 
46,400 
40,000 
82,000 
24,000 
16,000 
8,000 
8.000 
16,000 
24,000 
32,000 
40,000 
32.000 
24,000 
16,000 
8^000 

Poundi. 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
55,000 
66,000 
67,000 
58.000 
59,000 
60,000 
61,000 

56.000 
57,000 
58,000 
60,000 
40.000 
30.000 
20,000 
10.000 
10,000 
20,000 
30.000 
40.000 
60,000 
40,000 
30.000 
.20,000 
10,000 

JnOL 

Ol 

.0015 
.0032 
.0048 
.0065 
.0081 
.0090 
.0092 
.0095 
.0096 
.0098 
.0100 

InOL 
0. 

Initialload. 

XIaeilo  limit 

Load  reached,  bat  imme- 

)Showiiig  aaditional  oom- 
)    toads. 

.0002 

.0806 
.0817 
.0832 
.0823 
.0807 
.0789 
.0770 
.0751 
.0744 
.0761 
.0778 
.0797 
.0816 
.0800 
.0789 
.0767 
.0740 

.0780 

.0780 

H.  Ex.  14- 
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418  TESTS   OF  IBON,  STEEL,  AMD   OTHER  MATEBIAL8. 

No.  33S4* 

Initial  Compbesbiok. 
Marks,  4. 

Same  form  as  No.  3342. 
Diameter,  l''.0a92. 
Sectional  area,  .80  square  inch. 
Ganged  length,  &'. 
Ends  faced  off  flat. 


JagMgedhngtiL 

Bcmtrka. 

Total 

FerMoare 
inok 

Coniires* 
alon. 

Set. 

PvmOa, 

800 
8^000 
16,000 
2«,000 

i^ooo 

40,000 
44,000 
44,800 
46,000 
411,400 
47,200 

800 
8,000 
10^000 
84,000 
8X000 
40,000 
82,000 
24,000 
16,000 

Soeo 

8,000 
18,000 
24,000 
82,000 
40,000 
82,000 
24,000 
18,000 

8,000 

TomdM. 

1,000 
10.000 
20,000 
80,000 
40.000 
50,000 
66.000 
68,000 
57.000 
68,000 
60^000 
50,000 

1,000 
10,000 
20,000 
80,000 
40,000 
60.000 
40,000 
30.000 
20,000 
10,000 
10,000 
20,000 
80,000 
46,000 
60,000 
40,000 
30,000 
20,000 
10,000 

0. 

.0016 
.0031 
.0048 
.0084 
.0081 
.0080 
.0091 
.0008 
.0096 
.0007 
.0090 

JimA. 
0. 

Initial  kMd. 
After  Imlnota. 

0. 

.0006 

.0020 
.0087 
.0068 
.0070 
.0087 
.0009 
.0062 
.0085 
.0020 
.0019 
.0085 
.0062 
.0008 
.0086 
.0009 
.0092 
.0086 
.0020 

.0806 

.0004 

Gompression  test  discontinued. 

Under  the  mazimnm  compression  stress  applied  the  specimen  was 
evidently  on  the  point  of  yielding  rapidly;  the  load  was  released  for 
the  purpose  of  determining  the  appreciable  effect,  if  any,  of  this  olose 
approach  to  a  considerable  permanent  set. 
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From  the  behavior  of  other  specimeDS  taken  from  the  same  H"  hot- 
rolled  bar  which  this  specimen  came  from,  it  is  evident  that  considera- 
ble yielding  would  have  occarred  under  .the  maximum  load  here  applied, 
had  the  stress  been  prolonged :  however,  at  the  expiration  of  1^  min- 
utes the  maximum  stress,  59,000  iiounds  per  square  inch,  was  released. 

The  specimen  after  2  hours'  rest  was  then  strained  by  tensile  stresses, 
asfoUows: 


No.  3354a. 


Oanged  length,  4^^0995. 


Applied  loads. 


TotaL 


Pounds. 

800 
4,000 
8,000 
12,000 
10.000 
20,000 
HOOO 
28;  000 
32.000 
38,000 
40.000 
8^000 
18.000 
24.000 
82,000 
40.000 
32.000 
24.000 
16,000 
8.000 
40.0U0 
40,800 
41,000 
42,400 
43,200 
44,000 
44,800 
45,000 

40,000 
82.000 
24.000 
18,000 
8,000 
8,000 
18.000 
24.000 
82.000 
40,000 
44.000 
46,000 

40,000 

82»000 

24,000 

18,000 

8,000 

8.000 

18b  000 

24,000 

82,000 

40,000 

32,000 

24,000 

18,000 

8^000 


Per  sqiiare 
inon. 


Poundt. 
1.000 
C^OOO 
10.000 
19.000 
20.000 
25,000 
30,000 
85,000 
40.000 
45,000 
60,000 
10.000. 
20.  COO 
80,000 
40,000 
60,000 
40.000 
80,000 
20,000 
10,000 
50,000 
51.000 
52.000 
53.000 
54,000 
55,000 
66.000 
57,000 
57.000 
50.000 
40,000 
30,000 
20.000 
10,000 
10,000 
20,000 
30,000 
40,000 
60,000 
56,000 
67,000 
57,000 
60.000 
40,000 
80,000 
20.000 
10,000 
10,000 
20,000 
80.000 
40.000 
60,000 
40,000 
80,000 
20,000 
10,000 


In  ganged  length. 


BIongatioD.        Set. 


Inch. 
U. 

.0006 
.0015 
.0026 
.0034 
.0043 
.0052 
.0061 
.0070 
.0080 
.0090 
.0021 
.0030 
.0058 
.0074 
.0001 
.0075 
.9057 
.0040 
.0022 
.0002 
.0004 
.0006 
.0098 
.0100 
.0102 
.0104 
.0108 
.0121 
.0115 
.00P6 
.0079 
.0061 
.0048 


.0080 
.0098 
.0115 
.0124 
.0145 
.0975 
.0966 
.0fM6 


.0875 
.0805 
.0915 
.0935 
.0956 
.0040 
.0920 
.0901 


Jneh, 
0. 


.0002 


.0007 


.0008 


.0028 


.0800 


.0860 


Hemarks. 


Initialled. 


After  1  minnte. 


After  2  minntea. 


Speeimen  rested  under  1,000  pounds  per  square  inish  tansloo  44  hours. 
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No.  3354a— Continued. 


Applied 


TotaL 


Powidt. 
800 

8,000 
16,000 
84,000 
82,000 
40,000 
82,000 
84,000 
18,000 

8,000 

8,000 
18,000 
24,000 
82,000 
48,000 
82,000 
24,000 
18,000 

8,000 
44,000 

44,800 
48,000 
48,400 
47,200 
48,000 
48,800 
48,800 


60,400 
81,200 

48,000 
40,000 
38,000 
24,000 
18,000 
8,000 
8^000 
18,000 
24,000 
88,000 
40,000 
48,000 
40,000 
82,000 
24,000 
18,000 
8^000 


Peraqosre 


raqiuu 
inoh. 


PoufMtf. 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
20^000 
10,000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
20,000 
10,000 
68,000 

60^000 
67,000 
68^000 

68l000 
80^000 
81,000 
82,000 
82,008 
82,000 
6S.008 
64.000 
64,000 
60.000 
60.000 
40.000 
80,000 
20.000 
10,000 
10,000 
20.008 
30,000 
40,000 
50,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 


In  ganged  length. 


KWfUtrinMtli^  - 


JndL 

0. 

.0016 
.0034 
.0062 
.0070 
.0088 
.0071 
.0068 
.0086 
.0018 
.0017 
.0036 
.0064 
.0071 
.0088 
.0071 
.0063 
.0038 
.0017 
.0007 

.0101 
.0108 
.0106 
.0107 
.0108 
.0111 
.0117 
.0121 
.0128 
.0128 
.0186 
.0144 
.0137 
.0118 
.0101 
.0088 
.0064 
.0046 
.0048 
.0060 
.0080 
.0008 
.0116 
.0186 
.0110 
.0101 
.0082 
.0068 
.0045 


Set. 


0. 


.0001 


.0027 


.0028 


Bemarka. 


Hiczometer  reaet  to  aero. 


Beoted  under  thia  load  li 
hooza. 


After  1  minute. 
Alter  2  minatea. 


After  1  minute. 


Teat  diaoontinaed. 

Teat  resumed  after  1 0  days'  rest  withoat  load.    Loads  applied  on  baaia 

of  original  sectional  arc 
Micrometer  reaet-at  aero. 


8^000 
16,000 
24,000 
82,000 
4<^008 
48,000 
40,000 
82,000 
24,000 
16.000 

8,000 
61,300 
52,008 
52,800 
63.600 


1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
60.000 
40,000 
80,000 
20,000 
10,800 
64,000 
65,000 
66.000 
87,000 


.0015 
.0033 
.0051 
.0068 
.0085 
.0103 
.0085 
.0068 
.0060 
.0038 
.0016 
.0112 
.0114 
.0116 
.0U8 


0. 


.0001 


Initial 


Tension  test  discontinued,  and  compression  test  made  1  hour  later. 
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OoMPBESSiON  Test. 

TSo.S354b. 

Gauged  length  (on  original  5-inoh  section),  6.0S5J:. 

Poonds  per  sqaare  inch  applied  on  basis  of  original  sectional  area. 


InsMgedlengfli. 

Bemvln. 

ToUL 

Per  Hqaare 

Compzvs- 
■im. 

Bet 

Poitndt. 
800 

4,000 
8,000 
121000 
16,000 
80,000 
84,000 
2a  000 
84^000 
16^000 

aooo 

Sooo 

16,000 
8«»000 

Foundi, 
1,000 
5,600 
10,000 
16.000 
20,000 
26.000 
80.000. 
85.000 
80,000 
20.000 
10,000 
10.000 
20,000 
80,000 

IndL 

6. 

.0006 
.0013 
.0022 
.0088 
.0048 
.0057 
.0114 
.0107 
.0090 
.0073 
.0072 
.0088 
.0106 

JfidL 
0. 

0. 
0. 
0. 
0. 

Initial  loed. 

.0011 

.0057 

.0067 

Oompression  test  discontinaed. 

Light  chips,  taken  over  stem  and  threaded  sections  to  straighten  the 
specimen,  and  then  loaded  by  tension.  Interval  between  compression 
and  tension  loadings,  2^  hours. 


Tension  Test. 
No.  33540. 


Diameter,  '^993. 

Sectional  area,  .774  square  inch. 

Gauged  length  (new),  €/'. 


In  ganged  length. 

Bemarks. 

Totid. 

Persootte 

BUmgft. 
tioi 

Set. 

Pounds. 

T74 
a874 
7,740 
11,610 
15^480 
10;  850 
88,220 
87;  000 
80,860 
84,880 
OaTOO 
42,^0 

1,000 
6.000 
10,000 
15.000 
20,000 
25^000 
80,000 
35,000 
40,000 
46.000 
50,000 
55,000 
60,000 
65,000 

a 

.0087 
.0016 
.0026 
.0035 
.0046 
.0068 
.0070 
.0086 
.0100 
.0118 
.0138 
.0162 
.0109 

ln€h. 
0. 

a 

0. 

.0008 
.0003 
.0005 
.0007 
.0010 
.0015 
.0021 
.0030 
.0030 
.0058 
.0076 

Initial  load. 

Test  discontinued. 


TEMPERATURE  TESTS. 


BARS  STRAINED  BY  TENSION  WHILE  HOT,  AND  SUBSEQUENTLY 
TESTED  BY  COMPRESSION  WHEN  COLD. 


* 

488 
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Marks,  9. 
Diameter,  ^'.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10"'. 
Temperaturo,  80^. 


No.  3338. 


Applied 


Total. 


PwsqiiAre 


ersqo 
lafih 


In  gauged  length. 


Blongafclon 

and 
reoovery. 


Bet 


Bemarki. 


Pounds. 

800 

8^000 

18,000 

24.000 

82^000 


Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 


IndL 

0. 

.0028 
.0004 
.0097 
.0130 


Ineh. 

0. 


—.0001 


80O 
8,000 

800 
8,000 

800 
8^000 

800 
8^000 

800 

800 
4,000 
8,000 

8,800 

9,000 


Bar  now  heated  to  an  estimated  tempera- 
tare  of  9420.    Expaaelon,  ".0570  in  10". 

800 

IS;  000 


IS;  000 

800 
12,000 

800 
12.000 

800 

800 
4,000 
8,000 
12,000 
16,000 
12,000 
16,000 
12,000 

8;  000 

4000 
800 


1,000 

0. 

16.000 

.0053 

1.000 

.0059 

15,000 

.0056 

1.000 

.0052 

16.000 

.0056 

1.000 

.0059 

16,000 

.0069 

1,000 

.OOS0 

1,000 

0. 

5,000 

.0014 

10,000 

.0033 

16,000 

.0064 

20,000 

.0076 

1^0«0 

.0066 

20.000 

.0076 

15,000 

.0055 

10,000 

.0038 

6,000 

.0016 

1.000 

0. 

Initial  load. 


E=s  29,771,000  ponnda 
per  aqnare  inob. 


Initial  load. 


.£  =  84.911.000  poondf 
per  eqaare  inoli. 


Initial  load. 


.0019 
.0021 
.0022 
.0020 
.0020 
.0021 
.0017 
.0022 


.  tempei 
panBion 


tratnre.  12880  Fahr. 
ion.  ".0782  in  10". 


Ex- 


1.000 

0. 

10,000 

.0051 

1,000 

.0046 

10.000 

.0050 

1.000 

.0046 

10,000 

.0046 

1,000 

.0046 

10.000 

.0049 

1.000 

.0048 

1.000 

0. 

6,000 

.0024 

10,000 

.0056 

10,000 

.0064 

11,000 

.0006 

11,000 

.0074 

12,000 

.0081 

12,000 

.0069 

B  a  18,947.000  ponnda 
'    per  aqnara  inoh. 


Initial  UMd. 

After  2  mhiatea. 
Do. 
Do. 
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No.  333a-JGootinued. 


Appltod  loud*. 


TouL 


10,400 
12.000 
14.400 
10^000 


POTMoare 


WMOi 

inoiL 


Pmmd§, 
18,000 
ILOOO 
1^000 
15,000 
18.000 
18.000 
20,000 
20,000 
3«,000 
20,000 
20,000 
20,000 


In  ganged  Isngth. 


SloDgation 

and 
rM<iverj« 


Jneh. 
.0100 
.0104 
.0134 
.0149 
.0190 
.0239 
.0299 
.08M 
.0405 
.0453 
.0510 
.0544 


Sek 


Jim*. 


HottottdiMOBtlinwd.  Totalpenumaitset 
wh«L  oooled,  ".05.    Tenparatare,  80^. 


800 

1.000 

0. 

4,000 

5.000 

.0016 

81000 

10,000 

.0034 

12.000 

15,000 

..0051 

10,000 

20.000 

.0088 

20.000 

20,000 

.0087 

24,000 

80.000 

.0106 

28,000 

35^000 

.0121 

32,000 

40,000 

.0138 

18.000 

20,000 

.0070 

8,000 

1,000 

.0004 

28.000 

86^000 

.0122 

8,000 

1,000 

.0004 

Aftar  2  minates. 

Aftar  8  minntes. 

Afterlndaiites. 
Afterinbiates. 
Alter  6  nlnntae. 
After  8  mtainteB. 
After  10  mloatee. 


Heads  and  part  of  stem  oat  off  each  end  of  speeimen,  aucl  the  middle 
part  of  stem  tested  by  compression. 
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No.  323Sa. 
Length,  8''. 
Diameter,  r'.OOo it. 
Sectional  area,  .7d34  square  inch. 
Gauged  length,  6'^ 
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IngmgedlenffUL 

B«m»ks. 

TottL 

PwMruott 

CompcM. 
sioo. 

Set 

788 
8.867 
7,834 
11,801 
16,868 
18,835 
28,802 
5^708 
81,736- 
85.703 
88,670 
48,687 
47,604 

57.820 

Founds. 
1,000 
5,000 
10.000 
18^000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
86^000 
60,000 

78,000 

IfUh. 

0. 

.0006 
.0014 
.0023 
.0090 
.0038 
.0048 
.0054 
.0064 
.0072 
.0078 
.0088 

Ineh. 
0. 

InltiAlIiMid 

Blastio  limit.    Sudden 
yielding;  load  faUs  and 

Ultimate  strcngth. 

0. 

0. 

0. 

0. 

.OOOl" 

.0001 

Failed  by  triple  flexure. 


428 


TEST8   OF   IRON,  STEEL,  AND  OTHER   MATERIALS. 


No.  3339. 
Marks,  10. 
Diameter,  1".0092. 
Sectional  area,  .80  sqaare  inch. 
Ganged  length,  W. 
Temperatnre,  79©  Fahr. 


Applied  loads. 


ToteL 


Per 


raqiiara 
inen. 


In  gMi|(ed  length. 


BloDgatioa 

and 
reooTery. 


Bet. 


Potmdt. 
800 
fl^OOO 
16,000 
24,000 
32,000 
18,000 
8,000 


Poundt, 
1,000 
10,000 
20,000 
30.000 
40,000 
20,000 
1,000 


Inch. 

0. 
.0082 
.0006 

.0101 
.0184 


0. 


Bar  now  heated  to  an  eettmated  1   _^ 

8ion,".0440inl0". 


806 

U^OOO 

800 
16,000 

806    , 

16,000 

800 
16,000    I 

800 

800 
4000 

8;  000 

12,000 
16,000 
20,000 
24,000 
28^600 
27.200 
28,800 
80,400 
82,000 
83,000 
86,200 
86^800 
88,400 
40,000 
44,000 
49,000 
4<000 
40,000 
86^000 
82,000 
28^000 
24,000 
20,000 
16,600 
12,000 
8.000 
4*000 

800 
16.000 
82,000 
1^000 

800 
40,000 

800 


1,060 
20,000 

1,600 
20,000 

1,000 
20,000 

1,000 
20,000 

1,000 

1,000 

0,000 
10,000 
16.000 
2,0660 
26,000 
80,000 
82.000 
84,000 
36,000 
88.000 
40,000 
42,000 
44^000 
40.000 
48,000 
60,000 
5S.000 
60,000 
66,000 
60,000 
45.000 
40,000 
89,000 
30.000 
26,000 
20.000 
16,000 
10,000 

6,000 

1,000 
20.000 
40,000 
20,000 

1,000 
50.000 

1,000 


6. 

.6078 
.0079 
.0078 
.0078 
.0080 
.0081 
.0068 
,0082 
0. 

.0016 
.0036 
.0050 

.oon 

.0098 
.0124 
.0182 
.0142 
.0164 
.0100 
.0229 
.0270 
.0333 
.0410 
.0482 


.1286 
.1267 
.1239 
.1229 
.1214 
.1188 
.1166 
.1146 
.1182 
.1109 
.108^ 
.1059 
.1036 
.1119 
.1108 
.1120 
.1037 
.1240 
.1042 


Initial  load. 


iof7430Eahr.    Bxpan- 


Initial  load. 


rE=  23.750.000  ponnda 
per  square  inch. 


Initial  load. 


Hot  test  cliscontinnod. 

Total  pennanent  set  when  cooled,  'M0|. 

Temperatore.  80^. 


8^000 
UOOO 


1,000  I 
10.000  I 
16,000 


.0033 
.0061 


SlasUo  limit 


Initial  load. 
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No.  3339— Gontinaed. 


Applied  loiidt. 

In  gMged  length. 

Bemarks. 

ToteL 

Per  Moare 
inch. 

EIom^OB 

and 
recoTery. 

Set. 

Pmmd§. 

16,600 

20,000 

24,000 

28,000 

32,000 

24,000 

16,000 

8,000 

4,000 

800 

Pintndt. 
20,000 
26.000 
80,000 
86^000 
40,000 
80^000 
20,000 
10,000 
6,000 
1,000 

IfUh, 

.0068 
.0088 
.0104 
.0122 
.0140 
.0106 
.0070 
.0068 
.0016 
.0001 

Inch. 
6. 

Heads  and  part  of  stem  cat  off  each  end  of  speoimen,  and  the  middle 
part  of  stem  tested  by  compression. 


No.  3339a. 
Length,  8''. 
Diameter,  1''.004. 
Sectional  area,  .7916  square  inch. 
Ganged  length,  6". 


lagmigedteftb. 

Ba^arka. 

Total. 

^"iiX" 

Comprea- 
aton. 

SelL 

PlBUfMlt. 

702 
8,058 
7,816 
11,874 
16,832 
19,700 
23,748 
J7.706 
81,664 
89.622 
88,680 
43,688 

61,200 

Founda, 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86^000 
40,000 
45,000 
50,000 
60^000 

65^000 
77,810 

0. 

.0007 
.0016 
.0024 
.0082 
.0040 
.0048 
.0087 
.0066 
.0074 
.0062 
.0000 

.0164 

0. 

Initial  load. 

Elaatto  Umtt.  Sudden 
yieldlne  after  aastaiii- 
log  load  10  aeconda. 

After  2  mlnntea. 

mtfanateatavngth. 

0. 

0. 

0. 

0. 

.0001 

.0076 

Failed  by  triple  flexnre. 
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No.  3345. 
Form  of  specimens. 

lllllllllllllllIIIJ 


MarkSy  9. 

Sectional  area,  .50  sqaare  inch. 

Ganged  length,  &'. 

Ends  £Aoed  off  flat 


Applied  lotds. 

Bamarks. 

ToteL 

^•faSr* 

^'^ssr 

Set 

• 

PMindt. 
800 

9^800 
8.000 
7,600 
10,000 
18^000 
20,000 
22,600 
28^000 
20,000 
18^000 
10^000 
8.000 
20,000 
27,000 
28,000 
28^000 

28,000 
S^OOO 
20^000 
1^000 
10^000 
8,000 
8,000 
10,000 
18^000 
20,000 
28^000 
20,000 
18,000 
18,000 

Sooo 

Pramiff. 
1,000 
8^000 
10^000 
18^000 
20,000 
80,000 
40,000 
46^000 
60,000 
40^000 
80.000 
20.000 
10.000 
88,000 
54,000 
88.000 
88^000 

88,000 

80,000 

40,000 

80,000 

20,000 

10,000 

10,000  . 

20.000 

80,000 

40,000 

60,000 

40,000 

80.000 

20,000 

10,000 

0. 

.0007 
.0016 
.0088 
.0080 
.0048 
.0008 
.0072 
.0080 
.0088 
.0048 
.0082 
.0018 
.0088 
.0088 
.0000 
.0084 

.0504 
.0682 
.0600 
.0648 
.0580 
.0610 
.0802 
.0818 
.0888 
.0866 
.0676 
.0860 
.0848 
.0828 
.0607 

JlMft. 
0. 

InitlAlloiid., 

BiMtloUmlt.  Sastoioed 
l<Md  momenUrily.then 

fikfitiiff  sod  th«  tpMi. 

0. 

a 

0. 

0. 

.0488 

.0488 

Oompression  test  discontinned. 
Permanent  deflection,  '^01.    Y.  Sine  on  chord  of  S' . 
H.Ex.14 ^28 
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TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 


Stem  tamed  down  to  ^^7915  diameter  for  the  purpose  of  straightening, 
and  then  tested  by  tension. 
Interval  of  time  between  compression  and  tension  tests,  13  days. 

^o.  3346a. 

Tension  Test. 
Diameter,  ^^7915. 
Sectional  area,  .492  square  inch. 
Gauged  length,  5". 


Applied  loads. 

IngMigvdkBgUi. 

BMMTks. 

ToteL 

Persooftre 

Set 

P^undi. 
498 
2,460 
4,920 
7,880 
9.840 

12,800 

14,760 
16,262 
lfii,744 
16,286 
16.728 
17,220 
19,680 
22,140 
94,600 
19,680 
14,760 
9.840 
4,929 
4,990 
0^840 
14»760 
19^680 
14,760 
9,840 
4,999 

Poundi, 
1.600 
6,000 
10,000 
16.000 
20.000 
26,000 

90.000 
81,000 
82,000 
88,000 
84.000 
88,000 
40.000 
46.000 
60.000 
40,000 
80,000 
20,000 
10,030 
10,000 
90.000 
90,000 
40,000 
80.000 
90,000 
K^OOO 
1 

Jfidk. 

0. 

.0007 
.0016 
.0024 
.0038 
.0048 

.0060 
.0080 
.0097 
.0109 
.0117 
.0127 
.0206 
.0822 
.0466 
.0488 
.0440 
.0420 
.0806 
.0395 
.0418 
.<0488 
.0454 
.0485 
.0417 
.0807 

Jneh. 
9. 

0. 

0. 
-     .0001 
.0001 
.0002 

.0019 

InitiidbMd. 

ElMtlc  UmUabcmt  98^669 
poiiadsper  eqiurelaoh. 

.0097 

.0880 

.0880 

Tensile  test  discontinued. 


No.  33456. 


Oompression  test  made  20  hours  after  above  tension  test. 

Sectional  area  assumed  to  be  .492  square  inch,  same  as  in  tension  test. 

Oauged  length,  5^^038. 


IngMigedleagth. 

Bemailu. 

TotaL 

Pereqnare 
Inoli. 

Cenpne- 

eioD. 

Set 

iVMUif. 

492 
4.920 
9.840 
12.900 
14,760 

PnMdf. 

1,000 
10.000 
20,000 

^^ooo 

90.000 

IfUh. 

Ol 

.0016 
.0088 
.0046 
.0069 

Intk, 

0. 

.0001 
.0608 
.0007 
.0020 

InitUllMid. 
tfaiaed. 

TESTS   OF  IRON,    STEEL,   AND    OTHER  MATERIALS. 

No.  3366. 

Second  Bpeoimen  from  steel  bar  marked  9. 

Same  form  as  No.  3346.. 

Diameter,  ''.798. 

Sectional  area,  .60  Bqaare  inch. 

Ganged  length,  6''. 
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AppltodlondB. 


ToteL 


JPramiff. 

600 

S,500 

^000 

7,800 

10,000 

12,600 

16^000 

17,600 

20,000 

22;  600 

25,000 

25,600 

26,000 

26,600 

27,000 

27,600 

28,000 

28,600 

26,600 
27,000 
27,600 
28,000 
20,000 
80,000 

600 

6,000 
10,000 
16,000 
20.000 
25,000 
80,000 
26^000 
20,000 
15,000 
10,000 

5,000 
80,000 
80,600 

81,000 
81,600 
82.000 
38,000 
84,000 
8^000 
80,000 
2&,000 
20,000 
IN  000 
10^000 
5.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
25,000 
20,000 
U,000 
10.000 
5.000 


PerMoare 
Inon. 


1,000 
5,000 
10,000 
16,000 
20,800 
26,000 
80,000 
86,000 
40,000 
45.000 
60,000 
51,000 
52,000 
63,000 
64.000 
56^000 
60.000 
67.000 

lA 

68,000 
54.000 
66,000 
66,000 
68,000 
CO,  000 

1,000 
10,000 
20,000 
80.000 
40,000 
60.000 
00,000 
50,000 
40,000 
80,000 
20,000 
10.000 
00.000 
61,000 
01.000 
62,000 
63.000 
04.000 
66.000 
08.000 
70,000 
00,000 
60.000 
40.000 
80,000 
20,000 
10,000 
10.000 
20.000 
80,000 
40,000 
60,000 
60.000 
60.000 
40.000 
30.000 
20.000 
10,000 


III  gaacad  length. 


Elongation. 


0. 


.0016 
.0028 
.0088 
.0041 


.0087 


.0006 
.0100 
feU. 
.0166 
.0357 
.0570 


.0790 


Sou 


Inch. 
0. 


0. 

•  •• . 
0. 


0. 


.0678 
.0607 
.0714 
.0738 
.0765 
.0782 
.0767 
.0748 
.0730 
.0709 
.0689 
.0785 
.0790 
.0795 
.0805 
.0617 
.0955 
.1074 
.1219 
.1855 
.1338 
.1318 
.1298 
.1276 
.1252 
.1228 
.1216 
.1235 
.1255 
.1276 
.1299 
.1323 
.1805 
.1287 
.1267 
.1246 
.1228 


.0675 


.1201 


Initial  load. 


Xlastlo  limit. 


SMted  wltfaoat  load  15 
hoon. 


Afteift  ninnteai 


.1202 


Test  discontinued. 
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Ko.  3346. 

Mark,l. 

Specimen  same  form  as  No.  3345. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Gtoaged  length,  b^'. 

Bnds  fiEbced  off  flat. 


mgMgwl  length. 

BflBUtfks. 

Total. 

PerMnare 

CompTM- 
■ion. 

Set 

POMfUlt. 
500 
5,000 
10,000 
15,000 
20.000 
25,000 
20,000 
15,000 

6,000 
26,000 
27,000 
28^000 

28^000 
25»000 
%000 
15^000 
10,000 
^000 
6,000 
10,000 
15,000 
20.000 
26,000 
20^000 
15,000 
10  100 
6.000 

PMNMb. 

1,000 
10,000 
20.000 
80,000 
40,000 
50,000 
40,000 
80,000 
20,000 
10,000 
62,000 
54,000 
66,000 

66^600 
66.000 
40,000 
80,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
60,000 
40,000 
80,000 
20,000 
10,000 

6. 

.0015 
.0081 
.0048 
.0065 
.0082 
.0065 
.0040 
.0088 
.0016 
.0085 
.0088 
.0066 

.1047 
.1040 
.1028 
.1005 
.0086 
.0066 
.0060 
.0877 
.0086 
.1014 
.1085 
.1010 
.1001 
.0064 
.0866 

i 

0. 

Initial  loed. 

Saadollmit   Loodene. 
tained    momentarily 
tlwn  yielded  npidly 

0. 

.0947 

.0848 

Oompiession  test  discontinued. 


TESTS  OF  mOK,  STEEL,  AKD  OTHEB  MATEBIALS. 
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No.  3312. 
Marks,  5. 
Diameter,  ".798. 
Sectiooal  area,  .50  square  inch. 
Ganged  length,  5". 
Temperatnre,  70°  Fahr. 


▲ppUed  loadi. 


Total 


Per 


rsqiiAre 
inon. 


Klongatlon. 


In  ganged  length. 


Set. 


Bemarka. 


Pitundt. 
1,000 

^ooo 

10^000 
16b 000 
20^000 
25,000 
80^000 
81,000 
SI.  500 
82.000 


29.600 
80^000 
81,000 
82,000 
88,000 
84^000 
85,000 
86.000 

87,ooa 

88»000 
80.000 
40.000 
41,000 
42.000 
48.000 
44,000 
44,160 
44,780 
84,700 
0 


Pounda. 
2,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60.000 
62.000 
68,000 
64.000 


IncftM. 
0. 

.0014 
.0082 
.0060 
.0067 
.0085 
.0108 
.0107 
.0109 


0. 


InltUaioad. 


Slaatio  limit 


LoadfUL 


69,000 

.0188 

60,000 

.0979 

62,000 

.1000 

64,000 

.1155 

66.000 

.1824 

68,000 

.1480 

70,000 

.1640 

72,000 

.1886 

74,000 

.20 

76,000 

.216 

78,000 

.26 

86.000 

.29 

82.000 

.88 

84.000 

.88 

86.000 

.42 

88.000 

.58 

88.800 

.62 

88^560 

.04 

0 

1.29 

Tenafle  atrangth. 
At  time  of  rnptnzai. 
^26.8  per  cent. 


Fractored  3"  firom  the  neck.    Appearance,  fine  silky. 
Diameter  at  fracture,  '^55.    Area,  .238  square  inch. 
Oontraotion,  52.4  per  cent 
Blougation  of  inch  sections,  'M5,  ''.23,  ''66*,  ''.21,  ".15. 


438  TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

jouBVAL  OF  kahboad  axle. 

SPECIMENS  TAKEN  OUT  LONGITUDINALLY  FROH   TSE    FRACTURED 
JOURNAL  OF  A  WROUGHT-IRON  AXLE. 


No.  of 
test. 

Diame- 
ter. 

BUwtIo  limit 

oeouoiuu 
are*. 

Total. 

Per  square 
inoL 

TotaL 

Per  sqoare 

ifilOnfUkuun  lu 

2  inches. 

2101 
2102 
2103 

Inch, 
.505 
.505 
.505 

8q.inch. 
.20 
.20 
.20 

Pound*. 
4,700 
4,850 
6,000 

Pwnds. 
23,600 
24,250 
25,300 

Pounde. 
9,000 
0,070 
0,720 

Pimnde. 

48,300 
48^850 
48,000 

Inch. 
.53 
.56 
.44 

Percent 
28.5 
27.5 

2ao 

No.  of 
tost 

Diameter 
atfraotare. 

Area. 

CoDtractioD 
of  area. 

Elongation  of 
inoh  sections. 

Appearance  of  fraotnrsw 

2101 
2102 
2108 

iMh. 

.37 
.38 
.88 

Sq.ineh. 
.1075 
.U94 
.1134 

Percent 
40.2 
40.8 
4&8 

Inch.    Inch, 
.87*       .10 
.88*       .10 
.88*        .08 

Fibrons. 
Do. 
Do. 

STEEL  RAILS. 


TRANSVERSE  TESTS. 


In  addition  to  the  meaBarement  of  the  deflectione  aud  defleotlon  sete,  miorometer 
obaenratioDa  were  taken  showing  the  extension  of  the  metal  at  the  npper  snrfaoe  of 
the  base  of  the  rails,  covering  a  section  0"  long,  located  oppcyiite  the  middle  bearing. 
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TESTS   OF  IBOK,  STEEL,  AND   OTHEB   MATERIALS.  441 

No,  40. 

BiaHTY  Pounds  New  Yobk  Oentbal  Steel  Bail. 

[Designed  by  P.  H.  Ihidley.] 

Troy  inaaufactare,  braoded  '•  A  B  I  &  S  Oo.  Troy  Steel  1884  23." 
Loaded  at  the  middle ;  sapported  at  the  eods  20^'  apart. 
Actual  weight  per  yard,  80.7  poaads. 


Applied 
loada. 

Deflection. 

SaooeaaiTe 
deflootion. 

Set. 

Sxtension  in  6"  of 

upper  aorfeoe  of  edge 

ofbaee. 

Benuurke. 

BxtoBdon. 

Set. 

Pottfub. 
2.000 
4,000 
6.000 
8.00U 
10^000 
12,000 
14,000 
16,000 
18,000 

2a;  000 

24.008 
26,000 
28,000 
80,000 
82;  000 
84,000 
86,000 
88^000 
40,000 
42.000 
44,000 
46.000 
48.000 
60.000 
62,000 
84.000 
66,000 
68^000 
60.000 
62.000 
64^008 
66^000 

S^ooo 

72;  008 
74.000 

76,000 
10.000 

2;  000 
78,000 
80,000 
82,000 
84.000 
88^000 
8^000 
80,000 

so^oro 

84,000 
86.000 
88^000 
100,000 
U0,000 
120.000 

Inok. 

0. 

.0022 
.0048 
.0071 
.0091 
.0112 
.0188 
.0164 
.0175 
.0106 
.0218 
.0238 
.0268 
.0277 
.0300 
.0317 
.0338 
.0367 
.0881 
.0400 
.0418 
.0437 
.0468 
.0478 
.0488 
.0515 
.0535 
.0655 
.0575 
.0587 
.0621 
.0646 
.0667 
.0693 
.0722 
.0748 

5.0772 
.8780 
.0806 

).0816 

JfuA. 

0. 

.0022 
.0026 
.0028 
.0020 
.0021 
.0021 
.0021 
.0021 
.0021 
.0022 
.0021 
.0U19 
.0019 
.0023 
.0017 
.0021 
.0019 
.0024 
.0019 
.0019 
.0018 
.0021 
.0021 
.0010 
.0017 
.0020 
.0020 
.0020 
.0022 
.0024 
.0024 
.0022 
.0026 
.0029 
.0026 
.0024 
.0008 
.0028 
.0010 

inch. 

0. 

Ineh, 

0. 

0. 

Initial  loud. 

Aiker2nilimtes. 

Do. 
Beaudiied  nader  kMd  18 
boon. 

.0005 

.0011 

.0010 

.0018 



.0018 

.0028 

.0018 

.0086 

:6020" 

.0048 

.0080 

.0068 

.0064 

.0086 

.0018 

• 

.0085 

.0631 
.0855 
.0812 
.0882 
.1032 
.UM 
.1326 
.1549 
.1700 
.1988 
.2105 
.2488 
.4125 
.6440 

.0015 
.0084 
.0047 
.0070 
.0060 
.0122 
.0172 
.0223 
.0160 
.0228 
.0267 
.0288 
.1637 
.2815 

■■'■*■ 

.8116 

.0108 

.0447 

.0286 

.0127 

.1477 

.6148 

.1148 

Test  discontiuned. 
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No.  41. 
Old  Btebl  Bail  prok  Bostok  ajxd  Albabct  Bailboad. 

[Part  of  brand  on  the  rail,  which  reads  "Landore  8iemen.*1 

Loaded  at  the  middle ;  supported  at  the  ends  3(K'  apart 
Weight  per  yard,  68.9  pounds. 


Apiaied 
loads. 

Delleetion. 

SueoessiTe 
deflection. 

Set. 

upper  sorfiMe  of  edge 
of  base. 

Remarks. 

* 

Bztensloa. 

•    Set. 

Powidf. 
2,000 
4,000 
8.000 
8,000 
10,000 
12,000 
14,000 
18,000 
18.000 
20,000 
22.000 
24,000 
26.000 
28,000 
30.000 
82.000 
34.000 
88,000 
88^000 
40,000 
42,000 
44,000 
48,000 
48.000 
50,000 
52,000 
54.000 
50,000 
68,000 
80,000 

Inch, 

0. 

.0068 
.0103 
.0150 
.0107 
.0241 
.0282 
.0827 
.0872 
.0417 
.0482 
.0606 
.0660 
.0504 
.0842 
.0001 
.0740 
.0810 
.0887 
.1020 
.1238 
.1640 
.1880 
.2430 
.3000 
.8640 
.4260 
.4870 
.5085 
.8680 

Jneh. 

0. 

.0056 
.0046 
.0047 
.0047 
.0044 
.0041 
.0046 
.0045 
.0045 
.0046 
.0044 
.0044 
.0044 
.0048 
.0048 
.0040 
.0070 
.0077 
.0148 
.0200 
.0811  . 
.0441 
.0440 
.0880 
.0480 
.0880 
.0820 
.0625 
.0886 

Ineh. 

0. 

Inch, 
0. 

InOL 
0. 

Initial  load. 

.0008 

.0018 

.0018 

.0027 

.0022 

.0040 

.0100 

.0104 

.OOtt 

* 

.1062 

.0588 

.0468 

.5188 

.0068 

Test  discontinued. 
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STEEL  BAILS. 
BAIZROAD-TBACK  EXPERIMENTS. 

Supplementary  to  transverse  tests  of  steel  rails  in  the  testiuff  machine. 

Experiments  were  made  in  the  track  of  the  Boston  and  Albany  Bail- 
road  at  Allston,  Mass.,  upon  the  depression  of  the  north  rail  in  track 
Na  1.  and  the  strains  in  the  base  of  this  rail  and  of  two  switch  rails 
under  the  weight  of  a  locomotive. 

The  railroad  furnished  the  locomotive  and  focUities  for  making  these 
experiments,  in  which  Mr.  P.  EL  Dudley  assisted. 

The  experiments  consisted  in  measuring  the  depression  of  the  rail  at 
different  places  along  the  length  when  loaded,  and  in  measuring  the 
extension  or  compression  of  the  metal  at  the  upper  surfEuse  of  the  base 
of  the  rails,  near  the  edge  oithe  outside  flange. 

For  measuring  the  depression  a  row  of  stakes  was  driven  alongside 
the  track,  3  feet  away,  and  the  relative  level  of  points  on  the  base  of 
the  rail  and  nails  in  die  tops  of  the  stakes  was  ascertained  by  means  of 
a  sensitive  spirit-level. 

Establishing  a  line  of  benchmarks  so  near  the  track  as  3  feet  wcruld 
probably  bring  them  within  reach  of  the  influence  of  the  weight  of  the 
locomotive,  although  the  depression  of  the  road-bed  at  this  distance 
would  be  small  compared  with  the  total  depression  of  the  rails. 

For  ascertaining  the  strains,  gauged  lengths  of  5"  each  were  estab- 
lished and  defined  by  center-punch  marks  on  the  base  of  the  rail,  at 
places  over  the  ties  and  midway  between  them,  and  the  amount  of  ex- 
tension or  compression,  as  the  case  might  be,  was  measured  on  these 
gauged  lengths. 

The  rails  In  track  No.  1  are  72  pounds  per  yard,  Ai"  high,  and  ^" 
width  of  base;  the  stub  switch  rail  was  ij^'  high. 

The  distances  apart  of  the  ties  and  their  sizes  are  shown  on  diagram 
No.  1,  and  the  position  of  the  locomotive  indicated  thereon. 

The  ties  were  chestnut  wood. 

The  weight  of  the  locomotive  was  164,670  pounds. 

The  engine  weighed  90,880  pounds,  of  which  about  61,450  pounds  was 
on  the  drivers,  and  29,430  pounds  on  the  truck. 

The  tender,  which  was  loaded  with  coal  and  water,  weighed  73,790 
pounds. 

A  series  of  readings  was  taken  with  the  spiriMevel  to  ascertain  the 
original  height  of  the  rail  as  compared  with  the  bench-marks,  then  a 
heavy  shower  of  rain  occurred,  after  which  the  heights  of  points  on  the 
track  opposite  bench-marks  5  to  8,  inclusive,  were  found  apparently 
lowered  ".0168,  ".0127,  ".0071,  and  ".0088,  respectively. 

The  observations  were  then  interrupted  by  the  passage  of  trains. 

Another  series  of  readings  was  taken  with  the  rail  unloaded. 

There  was  now  an  apparent  recovery  in  height  of  points  6  to  7,  in- 
clusive, of  ".0082,  ".0077,  and  ".0046,  respectively.  Point  8  was  ".0022 
lower  thanbetbre. 

At  each  of  the  other  points  the  rail  appeared  lower  than  at  first 
measured,  in  amounts  varying  from  ".0007  to  ".0110. 

The  rail  was  now  loaded  with  the  locomotive  and  final  measurements 
taken.  The  differences  between  these  last  two  series  of  observations 
are  the  depressions  stated  on  the  diagram. 

Measurements  of  the  extension  or  compression  of  the  metal  in  the 
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base  of  the  rail  then  followed,  with  the  results  given  on  the  same 
diagram. 

Measurements  were  made  upon  the  base  of  a  main  switch  rail,  on  a 
5"  ganged  length  between  ties,  abont  73'^  from  the  end,  at  a  low  place 
which  had  been  painted  by  the  track  inspection  car. 

On  diagram  No.  2  the  strains  are  stated  when  the  locomotiye  was 
advanced  in  position  to  bring  the  ganged  length  into  the  relative  posi- 
tions there  shown ;  that  is  to  say,  when  the  front  tmck  wheel  was  over 
the  ganged  length  the  extension  of  the  metal  in  the  base  was  '^0010, 
then  there  was  '^0001  compression  when  the  ganged  length  was  between 
the  trnck  wheels,  and  so  on. 

Observations  made  on  the  base  of  a  stub  switch  rail  4^"  high,  at  a 
place  midway  two  ties  23"  apart  on  centers,  showed  tlie  metal  in  the 
ganged  length  of  5"  was  extended  as  follows :  Under  the  front  tmck 
wheel,  '^0010;  under  the  rear  truck  wheel,  '^0011;  under  the  front 
driver,  ''.0019;  under  the  rear  driver,  ''.0022. 
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FOUR  BARS  OF  MIDVALE  STEEL,  FOR  COMPARISON  OF  WATER- 
TOWN  ARSENAL  AND  MIDVALE  TESTING  MACHINES. 
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TESTS   OF  IKON,    STEEL,   AND   OTHER   MATERIALS. 

Speoimens  froh  Bar  Ifo.  1. 

No.  3706. 

Marks,  ^i^« 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'\ 
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Applied  loads. 

Bloogation 
per  inch. 

Sacoeerfve 
dongation 
per  inch. 

set 

SaceesaiTe 

ponnaQent 

set. 

Remarks. 

Total. 

Per  sqnare 
kioh. 

Paundt. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
0.000 

7,  OHO 
8,000 
8.200 
8,400 
8,600 

8.  too 
0.000 
0.200 
0.000 

10,000 
10,400 
10,800 
11,200 
11.600 
12,000 
12,400 
12,800 
L3,200 
13,600 
14,000 
14,400 
14,800 
15.200 
15,460 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
•25,000 
30,000 
35.000 
40.000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
48,000 
50,000 
62,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,300 

Inch. 

0. 

.000150 

.000.350 

.000500 

.000650 

.000850 

.001000 

.001150 

.001350 

.004500 

.012000 

.013000 

.014100 

.015300 

.016050 

.018400 

.020850 

.  023750 

.026500 

.029400 

. 032760 

.  036100 

.010600 

.045000 

.051000 

.0550 

.0650 

.0700 

.0900 

.0150 

.1050 

Inch. 

0. 

.000150 

.000200 

.000150 

.000150 

.  000200 

.000150 

.000150 

.000200 

.003150 

.007500 

.001000 

.001100 

.001200 

.000750 

.002350 

.002450 

.002000 

.002750 

.002000 

.003350 

.003750 

.004100 

.005000 

.005400 

.0040 

.0\00 

.0150 

.0200 

.0250 

.0500 

IndL 
0. 

Inch, 
0. 

Initialload. 
Elaaticlimit 

TeosUe  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    77, 300 

Elastic  Umit  per  sonare  inoh  of  original  section do...    40,000 

Elongation  per  inch  after  rapture inch..    0.2400 

Elongation  perlnoh  under  strain  at  elastic  linri  it do...  .001360 

Rednotion  in  diameter  at  point  of  rupture do...       .115 

Reduction  in  area  after  rupture,  per  centum  of  original  section 40.3 

jPosition  of  rupture ".75  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections..... ".84%  ".U 
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No.  3707. 

Marks,  ^^» 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


AppUed  loads. 

Eloneation 
per  Inch. 

Sucoessive 
eIoD2ation 
perinch. 

Permanent 
set. 

SucoessiTe 

permanent 

set. 

Total. 

Per  square 
iooo. 

Poundt. 

200 

1,000 

2,000 

3,000 

4.000 

6,000 

6,000 

7,000 

7,400 

7,600 

7.800 

8,000 

8,400 

8,800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,400 

12,800 

13,200 

13.600 

14,000 

14,400 

14.800 

15,200 

15,360 

Pounds. 
1,000 
5,000 
10,000 
16.000 
20,000 
25,000 
80,000 
85,000 
37,000 
38,000 
39,000 
40,000 
42.000 
44.tN)0 
46,000 
48,000 
50,000 
62,000 
64.000 
66,000 
68,000 
60.000 
6?,  000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
76,800 

Ineh. 
0. 

.000150 
.000350 
.000500 
.000050 
.000800 
.001000 
.001150 
.001200 
.001250 
.001250 
.011250 
.012600 
.014600 
.016900 
.019000 
.021500. 
.024250 
.020900 
.030100 
.033600 
.037250 
.041000 
.046850 
.052250 
.050000 
.068760 
.0850 
.0950 
.1350 
.1650 

Ineh. 

0. 

.000150 
.000200 
.000160 
. 000160 
.006160 
.000800 
.000150 
.000050 
.000050 

0. 

.010000 
.001350 
.002000 
.002300 
.002100 
.002600 
.002750 
.00:2650 
.003200 
.003400 
.003^^50 
.003750 
.005850 
.005400 
.006750 
.009750 
.016250 
.0100 
.0100 
.0300 

Ineh. 
0. 

Ineh, 
0. 

Initial  load. 
Slaatio  limit. 



Gmeral  Bumnutry. 

Tensile  strength  per  square  inch  of  original  section pounds..    76^880 

Elasticliroitpersquareinchof originalsection .' do...    89,000 

Elongation  per  incn  afterrupture inch..    0.2400 

Elongation  per  inch  under  strain  at  elastic Umit do...  .001290 

Redaction  in  diameter  at  point  of  rupture do...       .105 

KeduotSon  in  area  after  rapture,  per  oentom  of  original  section 87.1 

Position  of  rupture ".90  from  the  nenk 

Character  of  broken  surfisce silky,  85  per  cent;  fcra&alar,  15  per  cent 

Elongation  of  inch  sections ".81*,  ".17 
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No.  3708. 


Marks,  ^  t. 

Diameter,  ''.664. 

Sectional  area,  .26  sqaare  inch. 

Ganged  length,  3''. 


Applied  loftda. 

SacoeMive 
elongation 
per  Inob. 

Permanent 
•et 

Sneoeesive 

permanent 

■et. 

Bemarka. 

ToUL 

PersqvAre 
inoh. 

"^S^cb!^ 

Pound*. 

250 

1,250 

2,600 

8,760 

6.000 

0.260 

7,500 

81760 

9,000 

9,260 

9,600 

9,760 

10,000 

10,500 

11,000 

11.600 

12.000 

12,600 

13.000 

13.600 

14,000 

14,600 

16,000 

16,500 

16.000 

16,600 

17,000 

17,600 

111,000 

18,600 

19.000 

19,420 

Potmdf. 
1,000 
6,000 
10,000 
15^000 
20.000 
26,000 
80,000 
85,000 
80,000 
87.000 
88,000 
89.000 
40.000 
42.  WK) 
44,000 
46,000 
48.000 
60.000 
62.000 
64.000 
66,000 
68,000 
00.000 
02.000 
04.000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
77,680 

0. 

.000133 
.000300 
'.000407 
.000083 
.000888 
.001007 
.001800 
.003107 
.004007 
.008800 
.009388 
.010000 
.011938 
.013833 
.015833 
.017983 
.020400 
.022733 
.025000 
.028600 
.031007 
.035067 
.089333 
.044500 
.049107 
.0567 
.0638 
.0700 
.0833 
.1167 

Inch. 
0. 

.000133 
.000167 
.000107 
.000100 
.000200 
.000234 
.000233 
.001807 
.001600 

.000733 
.000607 
.001933 

.ooiuon 

.003000 

.  002100 

.002467 

.0023:« 

.002807 

.0020UO 

.003107 

.004000 

.003600 

.005167 

.004007 

.007638 

.0000 

.0067 

.0233 

.0234 

Inch. 
.0 

Inch. 
.0 

Initial  load. 
Blaatio  limit 

Tensilo  stoength. 



General  eummary, 

TenanestraogtlL  per  square  inch  of  original  flection.  ..* pounds..    77,080 

Slastio  limit  per  square  inoh  of  original  seotion  do...    35.000 

Elongation  per  inch  after  mixture inch..    0.2400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001300 

Redaction  in  diameter  at  point  of  rapture do...       .114 

Redaction  in  area  after  mptore,  per  oentom  of  original  section 36.4 

Position  of  rapture 1".70  from  the  neck 

Character  of  broken  sarihce silky,  trace  of  i^nulation 

Elongation  of  inch  sectiona ".17.  ".89*,  ".19 
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No,  3709. 

Marks,  ^^' 

Diameter,  "  .664, 

Sectional  area,  .25  square  inch. 

Graaged  length,  3'^ 


AppUed  loads. 

EloDjEation 
per  inch. 

Succeaaive 
elongation 
per  inch. 

Permanent 
set. 

Snooesaive 

permanent 

aet. 

Bemarks. 

Total. 

Per  square 
inob. 

Pinmdi. 

250 

1.250 

2.500 

8,750 

5.000 

6,250 

7,600 

8.760 

9,000 

«,250 

9.500 

9,750 

10,000 

10.600 

11,000 

11,500 

12.000 

12,500 

13.000 

13,500 

14,000 

14,600 

15.000 

16,600 

16.000 

16,600 

17,000 

17,500 

18,000 

18.500 

19,000 

19,170 

Poundi^ 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
35,000 
36.000 
87.000 
88,000 
89,000 
40.000 
42.000 
44.000 
46,000 
48,000 
60,000 
52,000 
64.000 
66,000 
88,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
76,680 

Inch. 

0.' 
.000100 

■    000300 
.000467 
.000600 
.000800 
.001000 
.001200 
.004338 
.005500 
.008500 
.009000 
.010367 
.011933 
.014000 
.015933 
.018267 
.020500 
.023333 
.026000 
.029167 
.032500 
.036600 
.040333 
.<Jl5500 
.051000 
.057667 
.0667 
.0733 
.0933 
.1300 
.1738 

0. 

.000100 
.000200 
.000167 
.000133 
.000200 
.000200 
.000200 
.003133 
.  001167 
.003000 
.000500 
.001367 
.001566 
.002067 
.001933 
.002334 
.002233 
.002833 
.002667 
.003167 
.003338 
.003500 
.004333 
.  005167 
.005500 
.006667 
.009038 
.0066 
.0200 
.0367 
.0483 

Inch. 
0 

Inch, 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 





Q^MTol  summary. 

Tensile  strength  per  sqnare  inch  of  original  section poimda..    ^^^ 

Elastic  limit  per  saaare  inch  of  originafsection do...    36,  <^ 

Elongation  per  inch  after  rapture inch..    Or^So? 

Elongation  per  inch  under  strain  at  elastic  limit j  •"*  -^"^ 

Seduction  in  diameter  at  point  of  rupture do...        .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture 1".80  ftom  the  neck 

Character  of  broken  surfinoe • wlky 

Elongation  of  inch  sections ".19  ".39*.  "  19 
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Spbgikens  from  Bar  No.  2. 

No.  3710, 

Marks,  ^jj* 

Diameter,  '^£05. 

Bectional  area,  .20  square  inch. 

Oaaged  length,  2". 
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Applied  loads. 

Vlnn  »&*{n*« 

Snooessive 
per  inch. 

PermaBent 
net. 

Snooeaeiye 
set. 

^ 

TotaL 

PfTtqatre 

perlnoh. 

Poimdff. 

200 

1.000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8.000 

9,000 

10.000 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,600 

12,000 

12,400 

12,800 

13.200 

18,600 

14,000 

14,400 

14,800 

15,200 

15.600 

16,000 

16,400 

16,800 

17.200 

17,600 

17,760 

1,000 
6,000 
10,000 
16,000 
20^000 
26^000 
30,000 
36.000 
40.000 
45,000 
50.000 
61.000 
,    52.000 
53.000 
54,000 
55.000 
56,000 
68.000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
88,800 

Ineh. 
0. 

.000150 
.000250 
000400 
.000600 
.060750 
.001000 
.001200 
.001800 
.001500 
.001650 
.001650 
.001700 
.001850 
.904260 
.006000 
.008400 
.010300 
.012500 
.016000 
.017500 

.oaoouo 

.022500 

.025500 

.020000 

.032000 

.066260 

.040650 

.046000 

.064000 

.0616 

.0650 

.OWO 

Ineh. 

0. 

.000150 
.000100 
.000150 
.000200 
.000150 
.000250 
.000200 
.000100 
.000200 
.000150 

0. 
.000060 
.000150 
002400 
.001760 
002400 
:  001000 
.002200 
.002500 
.002506 
.002500 
.002600 

.003500 

.003000 

.004250 

.004600 

.005i60 

.008000 

.0075 

.0085 

.0300 

Ineh. 
0. 

Inch, 
0. 

Initial  load. 
Blaatlo  limit.     . 

Otneral  tummarjf. 

Teiuileatreiigth  per  aqoare  inch  of  original  aeetioii poonds..    88,800 

Slaetio  limit  per  Moara  inch  of  original  aection do...    52,000 

Elongation  per  inoQ  after  ruptore inch..    0.2500 

Elongation  per  Inoh  ander  strain  at  eiasticlimit do...  .001700 

Bednotion  in  diameter  at  point  of  mptnre do...       .175  . 

BednoUon  in  area  after  mptnre,  per  oentmn  of  original  aectlDn 57.2 

Position  of  mptnre ".80  from  the  neck 

Character  of  broken  aorihoe fine  silky 

Elongation  of  inch  seetions » ".88;  'Ml 
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ISTo.  3711. 
Marks,  ^  t. 
Diameter,  ''.605. 
Sectional  area,  .20  square  inch. 
•   Gauged  length,  2". 


AppUed  loads. 

£loD|catioD 
per  inch. 

SuoceMive 
olonjtation 
per  inch. 

Permanent 

SncceaeiTe 
set. 

1 
Bemarka. 

Totol. 

Per  amiare 

PoiMUfff. 

200 
1,000 
2.000 
8.000 
4.000 
6,000 

7,000 
8.000 
9.000 
10,000 
10,200 
10,400 
10,600 

Poundt. 

5.00^ 
10,000 
'     15,000 
20.000 
25,000 
80,000 
85.000 
40.000 
45,000 
50,000 
51,000 
52,000 
58,000 
64.000 
56,000 
56,000 
57,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,600 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84.U00 
86.000 
88,000 
89.200 

Inch, 
0. 

.000100 
.000250 
.000450 
.000600 
.000800 
.001000 
.OOIUO 
.001800 
.001450 
.001560 
.001550 
.001009 
.001650 
.001700 
.001700 
.001850 
.010500 
.011250 
.013350 
.015600 
.018000 
.020600 
.028850 
.026250 
.029500 
.033000 

iosToio 

.042000 

.047000 

.058750 

.068500 

.074500 

.0850 

.1400 

Inch, 

0. 

.000100 
.OOOISO 
.000200 
.000150 
.000200 
.000200 
.000160 
.000150 
.000150 
.000100 

0. 
.000050 
.000050 
000050 

0. 

.000150 
.008650 
.000750 
.002100 
.002250 
.002400 
.002600 
.002760 
.002900 
.003250 
.003500 
.004050 
.004950 
.005000 
.006750 
.008760 
.012000 
.0105 
.0550 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
BlaeticUioit 

,    10,800 
11,000 
11,200 
11,400 
11.600 
12.000 
12,400 
12,800 
13,200 
18,600 
14.000 
14.400 
14.800 
15.200 
1^600 
16.000 
19,400 
16.800 
17.200 
17.600 
17,840 

Oen^al  summarjf. 

Tensile  strenKth  per  square  inch  of  original  seetion ponnds..    88.209 

Xlaetio  limit  per  square  Inoh  of  original  seeUon do...    56,009 

Elongation  per faion  after  mptare inch..    0.2609 

Slon^tion  per  inch  under  strain  at  elastic  limit do...  .001860 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Rednotioninareaafterrupture,  per  oentnm  of  original  seotlon 68.8 

Position  of  rupture PM6  ftom  the  neok 

Character  of  raoken  aarfkoe <.«.... fliieailkT 

Blongationofinohseetloiia ^ ".24.  ".» 


TESTS   OF   IRON,    STEEL,    AND   OTHEft   MATERIALS. 

No.  3712. 

Marks,  <t^« 

Diameter,  ".684. 

SectioDal  area,  .25  square  inch. 

Ganged  length,  3''. 
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per  Ineh. 

BueceMiye 
eloogation 
perlooh. 

Permaoent 

SnccemiTe 
pennaoent 

ML 

Bemarka. 

Totftl. 

PerMuaro 
inch. 

Poundt. 
250 
1.250 
2.500 
3,760 
5.000 
6,250 
7.500 
8,75f 
10,000 
11. 250 
12,500 
12.750 
13.000 
13,250 
13.  SOU 

Pottfub. 
1.000 
6,000 
10.000 
16,000 
20,000 
26,000 
80,000 
86^000 
40,000 
46.000 
SO,0AO 
61,000 
62.000 
68,000 
64.000 
66,000 
56.000 
67,000 
68,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72.000 
74.000 
76,000 
781000 
80,000 
82.000 
64,000 
86.000 
88,000 
89.060 

2neh, 
0. 

.000188 
.0002OT 
.000438 

.000788 

.000933 

.001067 

.001233 

.001367 

.001633 

.001667 

.001633 

.001667 

.001700 

.001733 

.007667 

.008600 

.C09483 

.011600 

.014167 

.016200 

.018400 

.021167 

.023883 

.026667 

.020938 

.033667 

.038000 

.042833 

.048833 

.054667 

.0633 

.0767 

.1333 

Inch. 
0. 

.000138 
.000184 
.060166 
.000167 
.000138 
.000200 
.000134 
.000166 
.000134 
.000166 
.000034 
.000066 
.000034 
.000088 
.000033 
005034 
.000933 
.000833 
.002167 
.002667 
.002033 
.002200 
.002767 
.002666 
.002834 
.003266 
.003734 
.004333 
.004833 
.005500 
.006334 
.008633 
.0134 
.0566 

Inch, 
0. 

Inch, 
0. 

Initialload. 
Slaatii*  limit 

Tensile  strength. 



'    13.750 

14,000 

14,250 
14,500 
15,  COO 
15,500 
16.000 
16.500 
17,000 
17.500 
18.000 
1R.500 
10.000 
19,500 
20.000 
20.500 
21,000 
21,500 
22.000 
22,490 

— — 

General  eummarjf. 

Tensile  strength  per  square  inch  of  oristnal  section pounds..    89,060 

Elastic  limit  per  sqnsreintfb  of  origlnalseoiion do...    65,000 

Elongation  per  inch  after  raptore inch..    0.2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Eednotion  in  diameter  at  point  of  mptnre do...       .194 

Redaction  in  area  after  roptnre.  per  centum  of  original  section 57.0 

Poaltlon  of  mptnre r'.33  from  the  neck 

Character  of  broken  snrftoe fine  silky 

Elongation  of  inch  seetions ".29*.  ".30.  ".l^O 


458  TESTS  OF  IRON,  STEEL,  AND   OTHER   HATERIAL& 

No-  3713. 

Marks,  V," 

Diameter/'^664. 

Sectional  area,  .25  square  inoh. 

Gauged  length,  Z'*. 


cNiuueeuvQ 
perlnoh. 

PenHBent 

•et. 

'^^ ^ 

BennrlEt. 

TotaL 

PerMoare 
iaoL 

per  Inoh. 

"•ssr 

Pwnd$, 

260 

1.250 

2,500 

8,760 

5,000 

6,350 

7,600 

8,750 

10,000 

11,250 

12,500 

18,000 

13,250 

13,500 

18.760 

14,000 

14,500 

15.000 

U.500 

16,000 

16.500 

17.000 

17,600 

18.000 

18.500 

19,000 

19,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22.280 

1,000 
6,000 
10,000 
16,000 
-  20,000 
26.000 
80,000 
86,000 
40,000 
46,000 
60.000 
52.000 
68.000 
64,000 
66,000 
56,000 
68.000 
60,000 
02.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
88,920 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000983 
.001100 
.001367 
.001438 
.001600 
.001667 
.001700 
.001733 
.005500 
.008000 
.011167 
.013233 
.015500 
.017600 
.020067 
.022667 
.025667 
.028600 
.032667 
.036167 
.040438 
.046167 
,053783 
.0633 
.0700 
.1033 
.1433 

Inek. 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000067 
.000033 
.000033 
.003767 
.002500 
.003167 
.002066 
.002267 
.002100 
.002467 
.002600 
!  003000 
.002983 
.004067 
.008500 
.00(266 
.005734 
.007666 
.009567 
.0067 
.0888 
.0400 

IiUh. 
0. 

IfUik, 

0. 

Initial  load. 
Elaatto  limit 

Owmul  otimmafy. 

Tenntte  strengtii  per  sqoare  inoh  of  original  aeotion poonds..    88,900 

Blaatio  limit  per  square  inoh  of  original  aeotion « do...    64,900 

Slongatlon  per  inoh  after  mptnre inoh..    0.2300 

Blongation  per  inch  under  atrain  at  elaatio  limit .*. do...  .001788 

Redaction  ilk  diameter  at  point  of  mptnre do...       .804 

Beduotion  in  area  after  rupture,  per  oentum  of  ori^al  aeotion 50.8 

Poaitlon  of  rupture I'MO  firom  the  neck 

Charaoter  of  broken  surflMse fine  ailky 

Blongation«f  laohaeotiona '^41^".17,".U 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  3722. 

Marks,  <\J« 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 
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AppU«d  loads. 

per  inoh. 

SnocMSiTe 
elongation 
perlnoh. 

set. 

SaooessiTe 

permanent 

eet. 

Semarka. 

ToteL 

Personare 

Pounds. 
250 
1,250 
2,500 
3,750 
6,000 
6,260 
7,500 
8.750 
10.000 
11,250 
12.500 
13.000 
13.500 
13,750 
14,000 
14,250 
14,600 
15,000 
15,600 
16,000 
16,500 
17,000 
17,600 
181 000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21.500 
22.000 
22,600 
22,760 

PounOM. 
1,000 
6,000 
10,000 
15,000 
30,000 
25,000 
30,000 
85.000 
40.000 
45,000 
50,000 
52,000 
64,000 
65,000 
56,000 
67,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86.000 
88,000 
90,000 
91,000 

JimA. 
0. 

.000176 
.000876 
.000626 
.000700 
.000876 
.001025 
.001200 
.001850 
.001600 
.001700 
.001750 
.001800 
.001825 
.001900 
.001975 
.009875 
.011626 
.018450 
.016750 
.017875 
.020500 

*  025626 

:028625 

.031750 

.036750 

.039500 

.0450 

.0500 

.0675 

.0700 

.0900 

.1126 

Inch. 
0. 

.000175 
.000200 
.000150 
.000176 
.000176 
.000150 
.000175 
.000150 
.000150 
.000200 
.000060 
.000050 
000025 
; 000075 
.000075 
.007900 
.001760 
.001826 
.002300 
.002125 
.002625 
.002425 
.002700 
.003000 
.008125 
.004000 
.003750 
.0065 
.0050 
.0075 
.0125 
.0200 
.0225 

0. 

Inch. 
0. 

Initial  load. 
Elaatte  limit. 

TenaUe  strength. 



GeMral  iummary, 

TenaUe  strength  persqnsre  inoh  of  original  section.... pounds..    91,000 

Elastiolimit  per  square  inch  of  original  section do...    65,000 

Elongation  per  inch  after  mptare inch..    0.1850 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .001826 

X«Mlnotion  in  diameter  at  point  of  mptare do...       .194 

JRedaetion  in  area  after  mptare,  per  oentam  of  original  section ,. 57.0 

Position  of  rapture V  from  neck 

Charaoterof  brpkensurfsoe tine  silky 

Blongationof  inohaeotiona ^ ".89,  ".16,  'Ml,  ".08 


460  TESTS  OF  IRON;    STEEL,    AND   OTHER  MAT£RIA1J9» 

TSo.  3723. 

Marks,  CT, 

Diameter/''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


Applied  loads. 

Eloncadon 
per  loch. 

Sacoeaaive 
eltinjcation 
per  inch. 

Pennanent 
aet. 

SncoeaaiTe 

permaaaiit 

set. 

.-. 

Total 

Per  aqiiare 
incli. 

Pounds, 

250 

1.250 

2,500 

3,750 

6,000 

6,250 

7,500 

8^750 

10.000 

11.250 

12,500 

13,000 

13,250 

13,500 

13,750 

14,000 

14,600 

16,000 

15.500 

18.000 

16,500 

17.000 

17,500 

1H,000 

18,500 

19,000 

19.500 

20.000 

20.500 

21,000 

21.600 

22.000 

22,410 

Pounds. 
1,000 
6,000 
10.000 
16.000 
20.000 
25.000 
80.000 
86,000 
40.000 
45,000 
60,000 
62.000 
68,000 
64.000 
66.000 
66.000 
58,000 
60,000 
62.000 
64,000 
06,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
Kt,000 
84.000 
86,000 
88,000 
89.640 

Ineh. 
0. 

.000176 
.000375 
.000550 
.000700 
.000900 
.001026 
.001200 
.001360 
.001526 
.001700 
.001726 
.001776 
.002026 
.003876 
.006000 
.009960 
.012000 
.014200 
.016500 
.018625 
.021000 
.023876 
.026700 
.080000 

033600 
; 037600 
.042250 
.048126 
.054750 
.0676 
.0776 
.U76 

Inch, 
0. 

.000176 
.000200 
.000175 
.000150 
.000200 
.000126 
.000176 
.000150 
.000176 
.000176 
.000026 
.000050 
.000250 
.OOlhSO 
.002125 
.003950 
.0020r)0 
.002200 
.002300 
.002 125 
.002875 
.002876 
.002826 
.003.100 
.003500 
.004000 
.004760 
.005876 
.006626 
.012750 
.0100 
.0400 

Inch. 
0. 

Inch, 
0. 

Initial  loud. 

ElaaticUmlt. 

« 

TenaUeatMngUi. 

€^en0ral  summary. 

Teoaile  atreoKth  per  aqnare  inch  of  original  aection ponnda..    89,  MO 

Elaatie  limit  per  aquareinohof  originar(sectio& 1 do...    68,000 

Kloogatlon  per  inoQ  after  raptare inch..    0. 1790 

Elongation  per  inch  under  atrain at  elaatie  limit do...  .M17TO 

Reducilod  in  diameter  at  point  of  mptore ...do...        .  IM 

Redaction  in  area  after  roptare,  per  oentam  of  original  aeotion 57.0 

PoaitioDofrajptnre ".86  fh>m  tha  neclc 

Character  of  broken  anrfaoe • ilneallky 

Elongation  of  inch  secUona .* ''.40*.  ".18.  ".00.  ".08 


TESTS  OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 

Specdoins  F90M  Bab  No.  3. 

No.  3714. 
Mapk8,c,J» 
Diameter,  ^'.505. 
Sectional  area,  .20  square  incli. 
(Gauged  lengthy  2". 
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Applied  loads. 

SIoii|c*tioii 

SaeceMWe 
elonKAtion 
per  Inch. 

PermMient 
set 

8aoce«iTe 

permanent 

set. 

Bemarke. 

TOUl. 

"•a"* 

per  inch. 

PoiCfMlt. 

200 

1,000 

2,000 

8,000 

4,000 

5.000 

8^000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

18,000 

18.200 

18,400 

18^000 

14,000 

14,400 

14,800 

15,200 

15,000 

18,000 

18,400 

18.800 

17,200 

17.000 

18,000 

18,800 

19,600 

20,400 

20,848 

Pounda, 
1,000 
5,000 
10.000 
15,000 
20.000 
28^000 
80.000 
85.000 
48,000 
45^000 
50,000 
55^000 
80,000 
85.00a 
80,000 
87.000 
88,000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
94.000 
98.000 
102,000 
103,200 

IndL 

.000100 

!000450 

.000800 

.000850 

.001000 

.001100 

.001800 

.001450 

.001600 

.001800 

.001900 

.002100 

.003750 

.0084CO 

.007100 

.010000 

.011750 

.018750 

.015500 

.017500 

.019750 

.022000 

.024800 

.027400 

.080250 

.084000 

.0400    . 

.0500 

.0850 

.1850 

0. 

.000100 
.000200 
.000150 
.000160 
.000250 
.000150 
.000100 
.000200 
.000150 
.000150 
.000200 
.000100 
.000200 
.001850 
.002850 
.000700 
.002900 
.001760 
.002000 
.001750 
.002000 
.002250 
.002360 
.002000 
.002800 
.003850 
.008760 
.0000 
.0100 
.0350 
.0500 

Inch. 
0. 

Jnek. 
0. 

Initial  load. 
Elaatlcllmit 

Tensile  strength. 

Oenerdl  Bummary, 

Tensile  strength  per  sqnare  Ineh  of  original  section ponnds..  103,200 

JBla^e  limit  per  square  inch  of  original  section do...    85,000 

Blongation  per  inon  after  rapture • Inch..    0.2400 

Elongation  per  inch  under  strain  st  elastlo  limit do...  .002100 

Keduction  in  diameter  at  point  of  rupture .» do...       .175 

Reduction  in  areitaffcer  rupture,  per  oentnm  of  original  section 57. 2 

Position  of  ruptnle I'MO  from  the  neck 

Character  of  broken  surfiMe fine  silky 

XU»«MatiQiiofiiiohsaotioB8 ".10,  ".94* 


462 


TESTS  OF  IBOKy   STEEL,    AND   OTHER  MATERIALS. 


No.  3716. 

Marks,  ^^' 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


AppUfldlotds. 

Elongation 
per  inch. 

SnooessiTe 
elongation 
per  inch. 

Permanent 
set. 

Suoceeeire 
set. 

Bemarks. 

TotaL 

PerMmare 
inob. 

Potmdt, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
12,400 
12,800 
13,000 
13,200 
1».600 
14,000 
14,400 
14,800 
16.200 
16,600 
16.000 
16.400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
19,200 
19.600 
20,000 
20,400 
20,620 

Pwndt. 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45^000 
50,000 
55,000 
60,000 
62.060 
61,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82  000 
84.000 
86.000 
88.000 
90.000 
92,000 
94,000 
96,000 
96,000 
100,000 
102,000 
103,100 

9. 

.000100 
.000800 
!000400 
.000560 
.000760 
.001000 
.001100 
.001300 
.001460 
.001600 
.001800 
.001950 
.002000 
.002060 
.002150 
.002860 
.005460 
.008750 
.0108^ 
.012800 
.014750 
.017000 
.019250 
.021750 
.024360 
.026000 
.029800 
.032750 
.036800 
.041000 
.046500 
'     .052500 
.064000 
.0850 
.1150 

Inch. 
0. 

.000100 
.000200 
.000100 
.000150 
.000200 
.000250 
.OOO&OO 
.000200 
.000160 
.000150 
.000200 
.000160 
.000050 
.000050 
.000100 
.000200 
.003100 
.003300 
.002100 
.001960 
.001960 
.002250 
.002260 
.002590 
.002600 
.002550 
.002000 
.002960 
.004060 
.004200 
.005500 
.006000 
.011600 
.0210 
.0300 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
TensUe  strength. 

- 

- 

General  summary, 

Tenslls  strength  per  square  Inch  of  oxiffinal  section pounds..  106,100 

Blastloliniit  per  square  inch  of  original  section do...    64,000 

Elongation  per  inon  after  mptare inch..    0.2450 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .002050 

Bednction  in  diameter  at  point  of  raptare do...       .175 

Bednction  in  area  after  mptore,  per  centum  of  original  section «...a 57.2 

Position  of  rupture 1".25  from  the  neek 

Character  of  broken  surface w^flneaill^ 

Eloogatioa  of  inch  sections ".27*,  ".a 


TESTS  or  IBOKi   STEEL,   AND  OTHEB  MATERIALS. 

No.  3716. 

Marks,  ^^» 

Diameter,  ".S6L 

Sectional  area,  .26  sqoare  inch. 

Gauged  length,  3". 
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^5«r 

Snoo«MlT« 
elongatioiL 
perlaok 

Mt. 

SnooMahre 

BamarlLS. 

ToUl. 

Per  square 
inoh. 

Poundi. 

260 

1,260 

8,600 

3,760 

6,000 

8,260 

7^600 

8,760 

10,000 

11,260 

12,600 

18,760 

16.000 

16,600 

Ifl^OOO 

18,260 

18,600 

18,760 

17.000 

17,600 

18,000 

18,500 

10,000 

18,600 

20,000 

20,600 

21,000 

21,600 

22.000 

22.600 

23,000 

28,600 

sSooo 

24,600 
26,000 
26,600 
26,880 

PoMMb. 

1,000 
6.000 
10,000 
16,000 
20,000 
25,000 
80^000 
88^000 
40^000 
46.000 
60,000 
65,000 
80,000 
82,000 
84,000 
86,000 
88,000 
87,000 
88^000 
70,000 
78,000 
74,000 
78,000 
78,000 
80.000 
88.000 
84,000 
88,000 
88.000 
00,000 
02,000 
94,000 
08,000 

08;  000 

100,000 
102,000 
102,040 

Jneh. 
0. 

.000188 
.000833 
.000487 

008833 
.000800 

000087 
;  001100 
.001287 
.001483 
.001888 
.001787 
.00)088 
.002000 

.002100 
.009338 
.006783 
.007888 
.000500 
.011087 
.013600 
.016600 
.017333 
.010888 
.022333 
.024800 
.037888 
.  030333 

084000 
.038187 
.042338 
.047883 

066000 
.0833 
.0033 
.UOO 

Inch. 
0. 

.000133 
.000200 
.000184 
.000188 
.000187 
.000187 
.800133 
.000187 
.000188 
.000200 
.000184 
.000108 
.000087 
.000087 
.000083 
000233 
.003400 
.001600 
.002287 
.002187 
.001888 
.002100 
.001783 
.002500 
.002600 
.002207 
.002783 
.008000 
.008887 
.004187 
.004188 
.005600 
.007187 
.0088 
.0800 
.0187 

Inch. 
0. 

JiMft, 

Initial  liMd. 
Klaatio  limit. 



OtnenU  tummary. 

TenaOe  atrencth  per  aqnare  inch  of  origiiial  seotlon ponndfl..  102,840 

Slaatio  limit  per  Moare  inoh  of  originarseotion do...      86,000 

Elongation  per  inoD  after  rapture Inch..      .02200 

ISlongationiMr inoh  nnder  strain  at  elaatio  limit do...    .002100 

Redaction  in  diameter  at  point  of  rapture do  ..         .204 

Jteductfon  in  area  after  rapture, per  centum  of  orij^inal  section 59.3 

PosjtiOB  of  rapture ^ ....I".00fromtheneok 

Okaiaoterof  RokensmflMse v <•'• flnesOky 

Skmcation  of  inob  sections M2,  "•.41,  ".18 


464  TEBTS  OF  IRON,    BTfiEL,   AND   OiH£&  MATEKIALCL 

No.  3717. 
Marks,  ^^» 
Diameter/''.564, 
SectioDal  area,  Si5  square  inch* 
Gauged  length,  3'^ 


AppUed  loads. 

Saooeaaive 
per  iDcb. 

Permanent 

aet. 

permanent 
aet. 

Bemarka. 

TotaL 

Persqaare 
inon* 

p«rinob. 

PoufMb. 

250 

1,260 

2,500 

8.750 

6,000 

6^260 

7:500 

8,750 

10.000 

11.250 

12.500 

13.750 

15,000 

15.500 

16.000 

16,500 

16.750 

17,000 

17,500 

18,«)00 

18,500 

10,000 

10,S00 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 

28,000 

23,500 

24,000 

24,500 

25.000 

25,500 

25,710 

Pifundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85^000 
40,000 
46,000 
60,000 
65,000 
60.000 
62,000 
64,000 
66,000 
67,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
96.  TOO 
98,000 
100,000 
102,000 
102,840 

Inch. 
0. 

.000188 
.000800 
.000438 
000600 
.000767 
.000038 
.001100 
.001267 
.001400 
.001600 
.001767 
.001900 
.002000 
.002033 
,002100 
.002467 
.006000 
.008233 
.010567 
.012500 
.014533 
.016567 
.018667 
.021833 
.023733 
.026333 
.028833 
.08UHS67 
.036667 
.041333 
.046167 
.053000 
.0633 
.0767 
.1100 

InOi, 
0. 

.000188 
.000167 
.000188 
.000167 
.000167 
.000166 
.000167 
.000167 
.000138 
.000200 
.000167 
.900188 
.000100 

000088 
.000067 
.000367 
.003583 
.002283 
.003834 
.001033 
.002038 

002034 
.002067 
.002666 
.002400 
.002600 
.003000 
.003384 
.0V4000 
.004666 
.00l8:i4 
.006633 
.0103 
.0184 
.0388 

Jn€h. 
0. 

InOii 
Oi 

Inituaioad. 
Slaafio  limit. 

Tenalle  strength. 

General  eummary, 

Tennile  strengtb  persqaare  inch  of  orlginsl  section pounds..  102,840 

Klasticlimit  per  square  inch  of  original  secUou .do...    06.000 

Elongation  per  inch  after  ruptore.............. inch..    O^JO^ 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Bedactionindiameter  at  point  of  rapture do...       .804 

Bedttction  in  area  after  rupture,  per  centum  of  original  section :":'•, *••• 

Position  of  rupture..        I  ".40  from  the  neck 

Character  of  broken  surface • :;;v-:.^*^*M'^I 

ElongaUonof  inohaeetiona ".U,  ",8^*."15 


TESTS   OF   lEON,  STEEL,  AND   OTHER   MATERIALS. 

ISo.  3724. 
Marks,  c^» 
Diariheter,  ''.664. 
Sectional  area,  .25  sqndre  incb. 
Oaaged  length,  4''. 
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AppUed  loAds. 

Eloogation 
per  Tnoh. 

Sacces^iTd 
eloDgatioD 
per  Inch. 

Permuient 
set. 

SucceMire 

permanent 

set. 

Bdmarks. 

TotaL 

Per  sqaare 
inch. 

Toundi. 

250 

1,250 

2.500 

3.750 

5.000 

6,250 

7.500 

8,750 

10,000 

11,250 

12,500 

18,750 

15,000 

15,500 

15.750 

16^000 

16,250 

16,500 

17.000 

17,500 

18.000 

18,500 

19,000 

19.500 

20.000 

20,500 

21,000 

21.600 

22,000 

22,500 

23.000 

28,600 

24.000 

24,600 

25,000 

26,410 

Potmdt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
60.000 
56,000 
66.000 
62,000 
63,000 
64,000 
66^000 
66,000 
68,000 
70,000 
72,000 
74.000 
76.000 

"78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,060 
94.000 
96,000 
98,000 

100.000 

101,640 

Inch. 
0. 

.000125 
.000275 
.000450 
.000625 
.000750 
.000925 
.001100 
.001260 
.001450 
.001660 
.001775 
.001975 

.002075 

.002160 

.002675 

.005000 

.008500 

.010300 

.012200 

.014250 

.016260 

.018875 

.020876 

.023260 

.026000 

.028950 

.082000 

.036000 

.0406 

.0450 

.0825 

.0600 

.0750 

.1275 

Inch, 
0. 

.000125 
.000150 
.000175 
.000175 
.000125 
.030175 
.000175 
.000150 
.000200 
.000200 
.000125 
.600200 
.000050 
.000050 
.000075 
.000525 
.002325 
.003500 
.001800 
.001900 
.602025 

002000 
.002125 
.002500 
.002375 
.002750 
.002950 
.003050 
.004000 
.0040 
.0050 
.0075 
.6075 
.0160 
.0625 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
ElaaUoliflat 

Tensfle  strength. 



GeMral  tummary. 

Tensile  atreogth  per  sqnarelnoh  of  ori^aleeotion ponnda..  101,646 

Xlaatio Umit  per  anoare  inch  of  original  section do...    63,006 

Slongatioii per  incli  after  rnptare inch..    0.2020 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002076 

Redaction  in  diameter  at  point  of  mptore do...       .204 

Bednction  in  area  after  mptnre,  per  oentom  Of  original  section 69.8 

Position  of  mptnre 2".2  fh>m  the  neok 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'Ml,  ".17,  ".42*, 'Ml 

H.  Ex.  14 30 
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TESTS  OF  IRON,  STEEL,  AND   OTHER  MATEBIALa 


No.  3725. 

Marks,  S:.^/ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

(ranged  length,  4". 


AppUedlMda. 

perUioh. 

Saooesaive 

Pernuuie&t 
set. 

SU00«MiT» 

Semftrks. 

Total. 

PersqniuB 
Indi. 

Poundt, 

250 

1.250 

2,600 

^780 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,600 

18,760 

15,000 

15,250 

16,500 

15,760 

16,000 

10,260 

10,500 

17,000 

17.500 

18,000 

18,600 

19,000 

19,500 

20,000 

90,600 

21,000 

21,600 

22,000 

22,500 

23,000 

23,600 

24,000 

24,600 

25,000 

26,860 

Paund$. 
1,000 
6,'000 
10,000 
16,000 
20,000 
25,000 
30,000 
86,000 
40,000 
45^000 
50,000 
66,000 
60^000 
61,000 
62,000 
63,000 
64,000 
65,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
82,000 
84.000 
86,000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
101,440 

Inch. 
0. 

.000175 
.000876 
.000650 

000700 
:000875 
.001050 
.001900 
.001850 
.001500 
.001675 
.001900 
.002000 
.002050 
.002100 
.002175 
.002200 
.002276 
.002925 
.007760 
.009500 
.011700 
.014000 
.016000 
.018125 
.020500 
.022750 
.025006 
.028125 
.081175 
.034900 
.087026 
.044500 
.060626 
.0575 
.0725 
.1060 

Inch. 
0. 

.000175 
.000200 
.000175 
.000160 
.000176 
.000175 
.000150 
.000150 
.000160 
.000175 
.000225 
.000100 

000050 
.000060 
.00P075 

000026 
.000075 
.000650 
.004^5 
.001750 
.002200 
.002300 
.002000 
.002125 
.002875 
.002250 
.002260^ 
.003125 
.008050 
.008726 
.003025 
.006575 
.006125 
.006875 
.0150 
.0826 

InOL 
0. 

Inch, 
0. 

iDitUaioad. 
BlMtio  limit. 

Teaaile  straogtli. 



"^ 

............ 



General  eummary. 

Tensile  strength  per  square  inoh  of  origiiiAlaeotioii pounds..  101,440 

Blasticliinlt  per  square  inch  of  original  section do...    M.O0O 

Slsngation  per  inch  after  mptare inch..    Ol  IfiSO 

Biongation  per  inch  under  strain  at  eUstio  limit do...  .002200 

Bedaotion  in  diameter  at  point  of  mptare do...        .904 

Bedaction  in  area  after  rapture,  per  centum  of  original  sectioB 60.3 

Position  of  rupture 2".  25  ftmn  the  neck 

Character  of  broken  surflwe • fine  silky 

Blongationofiiichaectiona Ml,  ".Uk  "-38*.  ".11 


TESTS   OF   IRON,    STEEL,    AND   OTHEE   MATERIALS. 

Sp£OI]o:ns  fbom  Bab  Ko.  4. 

No.  3718. 
Marks,  ^J* 
Diameter,  ''.605. 
Sectional  area,  .20*  square  inch. 
Ganged  length,  2''. 
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Appltod-loiids. 

pttTlDCh. 

3ll0068aiT« 

elongation 
perlnoh. 

Pennanent 

SnocessiTe 

permanent 

set. 

Bemark*. 

ToteL 

InA. 

PounOt. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

12,800 

18.600 

14,000 

14,800 

16.400 
16,600 
10,000 
16^400 
18,800 
17.200 
17,600 
18,000 
18,400 
18,800 
19,200 
19,600 
20.000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
S800 
28,200 
28,210 

Poundi. 

1,000 

6,000 

10,000 

15,000 

20,000 

25,000 

80,000 

35,000 

40,000 

45.000 

60.000 

65,000 

60,000 

64,000 

68,000 

70,000 

74,000 

75.000 

78,000 

77,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

94.000 

96,000 

96,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

116,050 

Inch. 
0. 
.000100 
.000300 
.000450 
.000660 
.000800 
.001000 
.001150 
.001360 
.001500 
.001650 
.001850 
.002000 
.002100 
.002800 
.002350 
.002500 
.002550 
.002750 
.004250 
.006850 
.007750 
.009750 
.011500 
.018400 
.015000 
.016850 
.019000 
.021250 
.023400 
.026000 
.028760 
.031400 
.034500 
.038500 
.042600 
.0500 
.0550 
.0650 
.1000 
.1100 

Inch. 
0. 

.000100 
.000200 
.000150 
.000200 
.000150 
.  000200 
.000150 
.000200 
.000160 
.000150 
.000200 
.000150 
.000100 
.000200 
.000060 
.000160 
.000060 
.000200 
.001500 
.001600 
.001900 
.002000 
.001750 
.001900 
.001600 
.001850 
.002150 
.002250 
.002150 
.002600 
.002750 
.002650 
.  003100 
.004000 
.004100 
.0074 
.    .0050 
.0100 
.0350 
.0100 

0. 

Ineh 
0. 

InitialkMd. 
SlaatloUmit 





t 

Oeneral  summary. 

Tenaile  strength  per  aqaare  inch  of  original  section poonds..  116,050 

Elastic  limit  per  BQuare  inch  of  original  section do...    75,000 

Elongation  per  inch  after  mptare   ineh . .    0. 2250 

Elongation  per  inch  nnder  strain  at  elastic  limit do. ..  .  002660 

Beduction  in  diameter  at  point  of  mptnre 165 

Bednclion  in  area  after  rupture,  per  centum  of  original  section 61.9 

Position  of  mptnre ".SM  from  the  neck 

Ghanoter  of  broken  snrftoe line  silky 

Elongation  of  inch  sections ".83*,".i2 


468  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERULa 

No.  3719. 

Mark8,  ^iJ^- 

Diameter,  ^'.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loedis. 


ToUl. 


PoundM. 

200 

1.000 

3.000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

0.000 

10.000 

11,000 

12,000 

13.000 

14,000 

14.400 

14.800 

16.000 

15,200 

16,400 

15,000 

16,000 

16,400 

16.800 

17,200 

17,600 

18.000 

18.400 

18,800 

19.200 

19.600 

20,000 

20.400 

20.800 

21,200 

21,600 

22,000 

22,400 

22,800 

23.080 


Persqiiare 
inch. 


Poundti' 

1.000 

5.000 

10,000 

15,000 

20.000 

25.000 

90.000 

36,000 

40.000 

45.000 

50,000 

55,000 

60,000 

65,000 

70,000 

72,000 

74,000 

75.000 

76.000 

77.000 

78.000 

80.000 

82.000 

84,000 

86.000 

88,000 

90,000 

92,000 

94.000 

96.000 

98,000 

100.000 

102.000 

104,000 

106.000 

108.000 

110,000 

112,000 

114,000 

115,000 


Elongfttion 
per  inch. 


Inch, 
0. 

.000100 
.000900 
.000450 
.000650 
.000850 
.001000 
.001150 
.001850 
.001500 
.001650 
.001850 
.002000 
.002150 
.002350 
.002500 
.002800 
.002650 
.003000 
.004500 
.006760 
.008750 
.UIU350 
.012000 
.014000 
.  015850 
.017850 
.020150 
.022350 
.024750 
.027250 
.030000 
.033000 
.036500 
.040850 
.045830 
.052850 
.062500 
.080500 
.1850 


Snocessive 
eloneation 
porlnoh. 


Inch, 
0. 

.000100 
.000200 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000150 
.000200 
.000150 
.000100 
.000050 
.000350 
.001500 
.  002250 
.002000 
.001600 
.001650 
.002000 
.001850 
.002000 
.002300 
.002200 
.002400 
.002600 
.002750 
.003000 
.003500 
.004350 
.005000 
.007000 
.000650 
.0180 
.0545 


Permanent 

set 


Inch. 


Saceeeaire 

pennaaent 

set 


Inch. 


InitiBll 


BlMtio  limit. 


Tensile  strsBgth. 


General  summary. 

Tensile  strenf^  per  square  inch  of  oriieiniJ  section ponnds..  115,400 

Elastic  limit  per  souare  inoh  of  original  section do...    75b00t 

Elongation  per  inon  after  mptare inon..    0.2890 

Elongation  per  inch  under  strain  at  elastic  limit do...  .009660 

Redaction  in  diameter  at  point  of  mptare do...       .165 

Redaction  in  area  after  rnptare,  per  centom  of  original  section M.6 

Position  of  mptare l".aOiSPom  the  neck 

Character  of  broken  sarfsoe • flneailkj 

Elongation  of  inch  sections ".SO*.  ".18 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3720. 
Marks,  ^"j;^* 
Diameter,  ''.564. 
Sectional  area,  .26  square  inch. 
Ganged  length,  3'^ 
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SkmgAtion 
p<truch. 

SoooeMdre 
elongation 
perlnch. 

Permanent 
set 

Saocaeaive 

LBeninrka. 

Total. 

^"^T" 

permanent 
set. 

PtoMMb. 

250 

1,250 

8.600 

3,750 

10,000 
11,260 
12,600 
13,750 
15,000 
10,250 
17,600 
18.000 
18.500 
18.000 
10,260 
10,600 
20.000 
20,600 
21,000 
21,600 
28,000 
22,600 
23,000 
28.600 
24,000 
24.500 
25,000 
25.500 
26,000 
20,600 
27,000 
27,600 
28^000 
28,600 

Sooo 

29^080 

P9md$. 

1,000 
6,000 

10,000 
16.000 
20.000 
26,000 
30.000 
35,000 
40,000 
46.000 
50,000 
66.000 
80,000 
85,000 
70,000 
72,000 
74,000 
76,000 
77,000 
78.000 
80,000 
82.000 
84,000 
86,000 
Ml  000. 
80.000 
02.000 
04,000 
88,000 
06,000 
100,000 

io?;ooo 

104,000 
106,000 
108,000 
110,000 
112  000 
114,000 
118,000 
116^120 

Inch. 
Oi 

.000100 
.000238 
.000438 
.800587 
.000738 
.000800 
.001087 
.001238 
.001450 
.001687 
.001783 
.001887 
.002038 
.002200 
.002283 
.002367 
.002438 
.002500 
.003800 
.007333 
.008800 
.010007 
.012667 
.014500 
.018233 
.018233 
.020567 
.032687 
.026000 
.027333 
.030507 
.031167 
.038000 
.041093 
.047000 
.0533 
.0633 
.0867 
.1267 

JfMft. 

0. 

.OOOLOO 
.000288 
.000200 
.000134 
.000168 
.000107 
.000107 
.000108 
.000107 
.000167 
.000188 
.000134 
.000168 
.000167 
.000033 
.000134 
.000086 
.000067 
.001400 
.003433 
.001567 
.001767 
.002000 
.001833 
.001738 
.002000 
.002334 
.002100 
.002333 
.002333 
.003234 
.003000 
.003833 
.003833 
.005067 

.0234 
.0400 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

t 

Elaatto  limit 

^ 

Oeneral  Bwrnmary, 

Tensile  strength  per  aqntfe  inch  of  original  seotion pounds..  116.120 

Blasticlimitpersqoareinohof orlginaTsectlon do...    77,000 

Elongation  per  inch  after  mptare inch..    0.2000 

Slongation per inota  under  strain  at  elastlo limit do...  .002500 

Bedaotion  in  diameter  at  point  of  mptare do...       .184 

Rednetion  in  area  after  rapture,  per  oentam  of  original  section 54.6 

Position  of  mptare at  middle  of  stem 

Charaoter  of  broken  sorliaoe fine  silky 

Blongatlon  of  inoh  aeetlona ".12,  ".88*,  ".10 


470  TESTS  OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3721. 
Marks,  ^ij* 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3''. 


AppUed  loads. 

»r 

SnooeMtve 

Permanent 
aet 

SaooeMl^e 
aet. 

Beaaikj* 

Total 

PerMoare 
inob. 

Poundi. 
250 
1.260 
2,600 
8.750 
5.000 
6,260 
7,600 
8,760 
10,000 
li;«50 
12.600 
18.760 
16,000 
16,260 
17,600 
18.000 
18,500 
18,760 
19,000 
10,250 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
85.500 
26.000 
26,500 
27,000 
27,500 
28,000 
28,600 
28,710 

Pound*. 
1,000 
5.000 
10.000 
15.000 
20,000 
25.000 
30,000 
85,000, 
40,000 
45,000 
50.000 
55,000 
60,000 
65^000 
70,000 
72,000 
74.000 
76.000 
76,000 
77,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
90.000 
98,000 
100,000 
102,000 
104,000 
106.000 

loaooo 

110.000 
112,000 
114,000 
114,840 

.Inch. 

0. 

.000100 
.000267 
.000433 
.000688 
.000767 
.000900 
.001067 
.001233 
.001483 
.001567 

.oonos 

.001088 
.002067 
.002800 
.002338 
.002400 
.002488 
.008467 
.005867 
.006900 
.008738 
.010667 
.012533 
.014388 
.016067 
.018107 
.020000 
.022267 
.024667 
.027838 
..030000 
.033333 
.036063 
'.041000 
.046888 
.052600 
.0638 
.0788 
.1100 

Jneh. 
0. 

.000100 
.000167 
.000166 
.000200 
.000134 
.000133 
.000167 
.000166 
.000200 
.000134 
.000200 
.000166 
.000134 
.000133 
.000188 
.000067 
.000033 
.001034 
.002400 
.00M33 
.001833 
,001934 
.001866 
.001800 
.001734 
.002100 
.001833 
.002267 
.002400 
.002666 
.002667 
.003333 
.003600 
.004067 
.004833 
.006667 
.0108 
.0100 
.0367 

Inch. 
0. 

IndL 
0. 

Initial  load. 
Blaatio  limit. 





.......Ja... 

Otneral  summarif. 

Tensile  strength  per  aqoare inob  of  original seotion ponnds..  114.840 

ElasticUmit  per  square  Inch  of  oriKinalseotion do...    75.000 

Slongatlon  per  inon  after  rapture inch..    0.1067 

XIODgation  per  inch  under  strain  at  elastic  limit do...  .0OS433 

Bednotiottln  diameterat  point  of  rnptare do...       .184 

Beduotion In  area  after  mptoxek per  centam  of  original  section 54.6 

Position  of  rnptare at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectioDS ".11,  ".88*.  ".10 
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No.  2487. 

Details  of  Test  of  Chain  in  Preoeding  Table. 

Measarements  of  elongation  taken  on  main  screw  of  testing  machine 
Total  length  (including  end  links),  37^''. 


In  gMiged  length. 

Remarks. 

TotaL 

^•isr* 

80t 

PowmU. 

5^000 

10,000 

16,000 

20,000 

25,000 

30.000 

36.000 

40.000 

45,000 

60.000 

56,000 

60.000 

66,000 

70,000 

75,000 

80,000 

86.000 

90.000 

05.000 

100.000 

105.000 

110.000 

116.000 

120.000 

126.000 

180,000 

186.000 

140,000 

146»O0O 

160,000 

1B6.000 

160.000 

166^000 

170,000 

175.000 

180,000 

180,210 

Pound*. 
0 

Indu§, 

0. 

.02 

.06 

.00 

.11 

.15 

.17 

.21 

.25 

.28 

.81 

.87 

.44 

.68 

.68 

.77 

.88 

1.00 

Lll 

1.24 

1.80 

1.52 

1.68 

1.84 

2.07 

122 

2.44 

2.66 

2.86 

8.07 

8.80 

8.68 

3.84 

4.10 

4.40 

480 

JiMfttf. 

0. 

InitlAlliMid. 
T«Mi]eatraiglh. 

...'......... 

.14 

.37 

.66 

LIO 

36,680 

STEEL  WIRE  ROPE 

FROM 

BOSTON  NAVY-YARD. 


Bop^  secured  to  testing  machine  by  means  of  circtlar  grips,  excepting  No.  2151, 
which  was  held  by  pins  passing  through  thimbles  turned  in  at  the  ends  of  rope. 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

li"  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measaremeut  of  wires  of  one  strand. 
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Diametor. 

Seotional 
area. 

Diauetor. 

area. 

Jneh. 

Sq.ineh, 

Inch. 

Sq.ineh. 

.0820 

.000F04 

.0823 

.000810 

0822 

.000814 

.0818 

.000704 

0320 

.000604 

.0810 

.000700 

0824 

.000824 

.0828 

.000810 

.0324 

.000824 

.0821 

.000800 

0828 

.030819 

.0818 

.000704 

.0328 

.000810 

.0881 

.000809 

0824 

.000824 

.000819 

.000614 

.0817 

.000789 

.007346 

.007261 

Sectional  area  of  rope,  .0876  square  inch. 

No.  2162. 

li"  Steel  Wire  Bope. 

Spliced  with  common  long  splice. 

Six  tucks  made  in  8  feefc. 

Tendle  strength,  12,040  ponnds=137,440  ponnds  per  square  inch. 

Parted  at  tiie  end  of  the  splice. 

No.  2163. 

ly'  Steel  Wire  Bope. 

Spliced  with  belt  splice. 

Tensile  strength,  13,320  pounds=152,050  pounds  per  square  inch. 

Parted  2  strands. 

No.  2164. 

IJ''  Steel  Wire  Bope. 

Sectional  area,  .0876  square  inch. 

Tensile  strength,  12,680  pounds=:144,760  pounds  per  square  inch. 

Parted  6  strands  at  face  of  grips. 


No.  2166. 

li"  Steel  Wire  Bope. 

Sectional  area,  .0876  square  inch. 

Tensile  strength,  12,400  pounds^  141,660  ponnds  per  square  incl^. 

Parted  4  strai^ds  ^t  fac^  of  grips. 
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No.  2451. 

1^''  Steel  Wire  Bope. 

Sectional  area,  .0876  sqaare  inch. 

Tensile  strength,  14,050  poand8=160,390  poands  per  sqaare  inch. 

Parted  4  strands  15^'  from  fastening. 

If'  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measnrement  of  wires  in  one  strand. 


Diameter. 

area. 

Diameter. 

Seotional 

area. 

InOL 

Sq.inch. 

JfMA. 

Sq.inek, 

.0347 

.000946 

.0363 

.000970 

.0347 

.000046 

.0346 

.000040 

.0861 

.000068 

.0348 

.000091 

.0858 

.000070 

.0848 

.000061 

.0850 

.00096S 

.0362 

.000078 

.0846 

.000940 

.0364 

.000084 

.0846 

.000040 

.0340 

.000057 

.0847 

.000046 

.0340 

.000057 

.0846 

.000940 

.0344 

.000020 

.006667 

.008621 

Sectional  area  of  rope,  .1031  sqaare  inch. 

No.  2166. 

^"  Steel  Wire  Bope. 

Sectional  area,  .1031  square  inch. 

Tensile  strength,  15,510  pounds =150,440  poands  per  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 

No.  2157. 
If'  Steel  Wibe  Bope. 

Sectional  area,  .1031  square  inch. 

Tensile  strength,  15,200  pounds=147,430  pounds  per  square  inch. 

Parted  4  strands  at  face  of  grips. 


No.  2450. 
1^"  Steel  Wibe  Bope. 

Sectional  area,  .1031  square  inch. 

Tensile  strength,  16,580  pounds= 160,810  pounds  per  square  inch. 

Parted  4  strands  at  fastening. 


TESTS  OF   IRON,  STEEL,  AND   OTHEB   MATEBIALS. 

21*  Steel  Wire  Bope. 

Six  strands  of  18  wires  each. 
Measurement  of  wires  in  one  strand. 
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Diameter. 

SeOttooAl 
Area. 

Diameter. 

Seetionid 
area. 

.0422 
.042ft 
.0424 
.0420 
.0421 
.0420 
.0417 
.0426 
.0416 

Sq.vMh, 
.001888 
.001425 
.00J412 
.C01385 
.001380 
.001885 
.001366 
.001425 
.001358 

JficA. 
.0414 
.0420 
.0410 
.i>421 
.0422 
.0428 
.0421 
.0418 
.0416 

8q,  ificA. 
.001846 
.001385 
.001878 
.001882 
.001388 
.001405 
.001802 
.001878 
.001858 

.012546 

.012486 

Sectional  area  of  rope,  .1499  square  inch. 

No.  21S8. 
2"  Steel  Wibb  Bope. 

Sectional  area,  .1499  square  inch. 

Tensile  strength,  20,580  pounds=:  137,290  pounds  per  square  inch. 

Parted  6  strands  at  face  of  grips. 

No.  2169. 
2''  Steel  Wibe  Rope. 

Sectional  area,  .1499  square  inch. 

GDensile  strength,  20,900  pound8= 139,430  pounds  per  square  inch. 

Parted  1  strand  at  face  of  grips. 


2J''  Steel  Wibe  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diameter. 

Seotlenal 
area. 

Diameter. 

arer. 

Jfidk. 
.0458 
.0468 
.0454 
.0453 
.0456 
.0466 
.0456 
.0448 
.0448 

Sq.ineh. 
.001612 
.001612 
.001618 
.001612 
.001683 
.001633 
.001633 
.001576 
.001583 

Inth. 
.0447 
.0450 
.0478 
.0480 
.0476 
.0460 
.0450 
.0452 
.0450 

Sq.ifuih. 
.001568 
.001580 
.001802 
.001810 
.001780 
.001600 
.001500 
.001605 
.001580 

.014513 

.014826 

Sectional  area^f  rope,  .1796  square  inch. 
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No.  2160. 

2J"  Steel  Wire  Bopb. 

Sectional  area,  .1766  sqaare  inch. 

Tensile  strength,  24,350  pounds=137,880  ponnds  per  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 

No.  2161. 

2^^'  Steel  Wire  Bope. 

Sectional  area,  .1766  sqaare  inch. 

Tensile  strength,  24,510  poands=138,790  poands  per  sqaare  inch. 

Parted  2  strands  at  face  of  grips. 

2i"  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measarement  of  wires  in  one  strand. 


Diameter. 

Sectiomd 
are*. 

DlMoeter. 

SeotioDia 
area. 

InelL 

Sq.ineh. 

JfMft, 

Sq.indk, 

.0488 

.001870 

.0486 

.001855 

.0*87 

.001863 

.0486 

.001806 

.0403 

.001009 

.0486 

.001866 

.0402 

.001901 

.0490 

.001886 

.0480 

.001878 

.0489 

.001878 

.0487 

.001868 

.0490 

.001886 

.0484 

.001840 

.0480 

.001878 

.0488 

.001870 

.0487 

.001868 

.0404 

.001917 

.0482 

.001826 

.016911 

.016781 

Sectional  area  of  rope,  .2021  sqaare  inch. 


No.  2162. 
2^"  Steel  Wire  Bope. 


Sectional  area,  .2021  sqaare  inch. 

Tensile  strength,  30,080  poands=148y760  poands  per  sqaare  inch. 

Parted  3  strands  at  face  of  grips. 
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No.  2163. 

2^''  Steel  Wire  Hope. 

Sectional  area,  .2021  square  incb. 

Tensile  strength,  30,0^0  pounds=148,570  pounds  per  sqaare  inch. 

Parted  4  strands  at  face  of  grips. 

2J''  Steel  Wire  Rope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measarement  of  wires  m  one  strand. 


Diameter. 

Sectional 
area. 

8q.  inch. 
.002316  , 
.0022J»9  1 
.002324 
.<R>2316 
.002316 
.002324 
.002324 
.002324 
.002290 

Diameter. 

Inch. 
.0546 
,    .0546 
.0.'>44 
.0547 
.0543 
.0546 
.0643 
.0544 
.0516 

Sectional 
area. 

JneK 
.0543 

.0541 
.0644 
.0543 
.0543 
.0544 
.0544 
.05U 
.0540 

8q.in4ih. 
.002341 
.002341 
.002!s24 
.002350 
.002316 
.002341 
.002316 
.002324 
.002341 

.020833 

.0209M 

Sectional  area  of  rope,  .2510  square  inch. 

No.  2164. 

2i"  Steel  Wire  Rope. 

Sectional  area,  .2510  square  inch. 

Tensile  strength,  32,260  pounds=128,530  pounds  per  squaro  inch. 

Parted  1  strand  16"  from  the  grips. 


No,  2165. 

2i"  Steel  Wire  Rope. 

Sectional  area,  .2510  square  inch. 

Tensile  strength,  34,280  pounds=136,570  pounds  per  square  inch. 
Parted  1  strand  12''  from  the  grips. 
H.  Ex.  14 31 
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No.  2449. 

2J''  Steel  Wieb  Bope. 

Sectional  area,  .2510  square  inch.  • 

Tensile  strength,  35,750  ponndss  142,430  poauds  per  sqaare  inch. 

Parted  2  strands  0"  from  fastening. 

2^"  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diameter. 

Sectional 
area. 

Diameter. 

Sectional 
area. 

Inch. 
.0688 
.0683 
.0584 
.0579 
.0580 
.0686 
.0384 
.0683 
.0681 

Sq.inch. 
.002715 
.002669 
.002670 
.002633 
.002642 
.  002697 

.002660 
.002661 

Inch. 
.0582 
.0684 
.0676 
.0580 
.0589 
.0686 
.0683 
.0680 
.0683 

Sq.inch. 
.002660 
.002679 
.002606 
.002697 
.002726 
.002697 
.002869 
.002642 
.009069 

.024034 

.024044 

Sectional  area  of  rope,  .2885  square  inch. 

No,  2166. 

2|''  Steel  Wire  Bope. 

Sectional  area,  .2885  square  inclu 

Tensile  stiength,  38,150  pounds=:132,240  pounds  per  square  inch. 

Parted  2  strands  at  face  of  grips. 

No.  2167. 

2|"  Steel  Wire  Bope. 

Sectional  area,  .2885  square  inch. 

Tensile  strength,  36,400  pounds =126, 170  pounds  per  square  inch. 

Parted  1  strand  18"  from  the  grips. 


No.  2174. 

2f''  Steel  Wire  Bope. 

Sectional  area,  .2885  square  inch. 

Tensile  strength,  39,280  pounds=136,150  pounds  per  square  inch. 

Parted  1  strand  2  feet  from  grips. 
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No.  2161. 

2|"  Steel  Wibb  Bope. 

This  specimen  was  wormed,  parceled,  and  served,  and  had  a  thimble 
turned  in  at  each  end.    * 

One  end  was  stopped  back  with  five  flat  seizings  of  V*  iron  wires. 
The  throat  seizing  consists  of  fifteen  tarns ;  the  other  four  have  one 
turn  less  on  each  sncceeding  seizing  down  to  the  end. 

The  other  end  was  stopped  back  with  five  riding-tnrn  seizings  of 
%*'  iron  wires.  The  throat  seizing  has  thirteen  turns  in  first  layer 
and  twelve  riding  turns. 

The  two  ends  came  close  together  on  the  standing  part  before  com- 
mencing the  test 

Lengtii  of  specimen,  10  feet. 

Sectional  area  of  rope,  .2885  square  inch. 

Elongations  measured  from  center  to  center  of  pins  through  thimbles. 


AppltedloAcU. 

Banittkt. 

Totel. 

PerMQATe 
inok. 

Slongtttion/ 

POMMlf. 

1,000 
5,000 
10.000 
15,000 
20,000 
29,000 
80,000 
85^000 
40.000 

Pounds, 

0. 
.80 
.71 
L18 
1.58 
2.12 
2L08 
8.87 
,     fi.28 

Initbdkwd. 
Tensile  tftrengih. 

'"'iM.'eio" 

Sustained  the  mslximnm  load  12  minutes,  then  parted  4  strands  of  the 
rope  near  the  middle  of  the  length. 
Opening  between  ends  on  standing  part  after  fracture  of  the  rope, 

Z"  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diameter. 

Seotional 
area. 

IMametor. 

Seetioiial 

Ifuik. 

Sq.inch, 

JfWh. 

aq,in«k. 

.0688 

.002715 

.0584 

.002771 

.0508 

.002700 

.0504 

.002771 

.0008 

.002846 

.0601 

.002837 

.0600 

.002827 

.0507 

.002700 

.0506 

.002700 

.0506 

.002700 

.0600 

.002827 

.0502 

.002758 

.0004 

.002865 

.0505 

.002781 

.0608 

.002846 

.0508 

.002800 

.0503 

.002762 

.0590 

.002818 

.025268 

.025120 

^-  Sectional  area  of  rope,  .3024  square  inch. 
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N0.244S. 
2|''  Steel  Wire  Bope. 

Sectional  area,  .2885  square  inch. 

Tensile  strength,  39,820  poand8=:  138,020  pounds  per  square  inch. 

Parted  1  strand  15''  from  fastening. 

No.  2ie8. 

y  Steel  Wire  Bope. 

Sectional  area,  .3024  square  inch. 

Tensile  strength,  46,820  ponnds=154,830  pounds  per  square  inch. 

Parted  3  strands  at  face  of  the  grips. 

No.  216«. 

^"  Steel  Wise  Bopb. 

Sectional  area,  .3024  square  inch. 

Tensile  strength  46,710  poundSi=  154,460  pounds  per  square  inch. 

Parted  1  strand  at  the  middle  of  the  length. 

No.  2447. 

Zf'  Stebl  Were  Bope. 

Sectional  area,  .3024  square  inch. 

Tensile  strength,  46,580  pounds=150,730  pounds  per  square  inch. 

Farted  1  strand  5"  from  fiewtening. 

34''  Steel  Wire  Bops. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


BSmettf. 

SectUmil 
am. 

BUuEetar.    ^ 

tettoua 
ant. 

JTndL 

.072» 

\104128 

.0719 

>)4000 

.0721 

.004088 

.0718 

004049 

.0719 

004060 

.0716 

004019 

.0720 

.004072 

.0719 

004000 

.0714 

004004 

.0721 

004088 

.0722 

.004004 

.0720 

004072 

.0717 

.004038 

.0714 

Iiqij0^ 

.0719 

.004000 

.0718 

.003806 

.0721 

.004068 

.9717 

004086 

.OBOfltt 

9868M 

Sectional  area  of  Tope,  .4380  square  inch. 


No.  2170. 

3J"  Steel  Wire  Bops. 

Sectional  area,  .4380  square  inch. 

Tensile  strength,  66,100  ponnds= 150,910  pounds  per  square  inch. 
Parted  3  strands  and  8  wires  of  fourth  strand  at  the  middle  of  the 
length. 
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No.  2171. 

3}''  Steel  Wire  Bopb. 

Sectional  area,  .4380  square  inch. 

Tensile  strength,  65,740  pounds=:  150,090  pounds  per  square  inch. 

Parted  2  strands  at  the  middle  of  the  rope. 

No.  2446. 

Si"  Steel  Wire  Rope. 

Sectional  area,  .4380  square  inch. 

Tensile  strength,  64,500  pounds  =  147,260  pounds  per  square  inch. 

Parted  2  strands  15^'  from  end  of  fastening. 


4J''  Steel  Wire  Bope. 

Six  strands  of  18  wires  each,  with  hemp  core. 
Measurement  of  wires  in  one  strand. 


Diameter. 

SecUonal 
area. 

Diameter. 

Sectional 
area. 

Inch, 
.0997 
.0975 
.0980 
.0982 
.0980 
.0990 
.0986 
.0074 
.0975 

8q,  inch, 
.007807 
.007406 
.OOT'vtS 
.007574 
.007543 
.007698 
.007636 
.007451 
.007466 

Inch. 
.0979 
.0986 
.0978 
,0978 
.0983 
.0977 
.0964 
.0983 
.0978 

Sq.  inch. 
.007628 
.007636 
.007512 
.007512 
.007574 
.007497 
.0072W 
.007589 
.007512 

.068184 

.067669 

Sectional  area  of  rope,  .8151  square  inch. 

No.  2172.      . 
4i"  Steel  Wire  Bope. 

Sectional  area,  .8151  sqaare  inch. 

Tensile  strength,  138,100  pounds  =  169,430  pounds  per  square  inch. 

Parted  3  strands  10"  from  face  of  grips. 


No.  2173. 

4J"  Steel  Wire  Bope. 

Sectional  area,  .8151  square  inch. 

Tensile  strength,  139,150  pounds  =  170,720  pounds  per  square  inch. 

Parted  1  strand  7"  from  tlie  grips. 
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TESTS  OF  INDIVIDUAL  WIRES  TAKEN  FBOM FOREGOING  TESTED  WIRE 

ROPE, 


Ho.  of 

teat 


2503 
2604 
2G05 
2300 
2507 
2508 
2500 
2010 
2511 
2512 
2513 
2514 
2515 
2516 
2517 
2518 
2510 
26») 
2621 
2522 
2523 
2524 


2628 


2680 
2531 


2534 
2535 


2637 
2588 


2540 


SlM 
of  rope 
taken 

ftom. 


Condition. 


Annealed. 


Annealed. 
AnncM^ed. 


Annealed . 
AnoeiUed. 


Annealed . 


Annealed . 
Annealed . 


Annealed 
Annealed . 


Annealed. 
A.nueiUed. 


Annealed . 
Annealed . 


Ann«)aled . 
Annexed . 


Annealed. 
Annealed . 


Annealed . 
Anneided . 


XHameter 
of  irire. 


InelL 
.0834 
.0328 
.0321 
.0321 
.0840 
.0340 
.0348 
.0352 
.0430 
.0426 
.0416 
.0416 
.0450 
.0450 

•  .0476 
.0490 
.0490 
.0490 
.0400 
.0546 
.0546 
.0543 
.0543 
.0503 
.0503 
.0588 
.0588 
.0600 
.0600 
.0508 
.0508 
.0725 
.0725 
.0714 
.0714 
.0080 
.0080 
.0980 


Sectional 
area. 


Sq.indi. 
.00082 
.00084 
.00081 
.00081 
.00006 


.00096 
.00097 
.00145 
.00143 
.00136 
.00136 
.00150 
.00150 
.00178 
.00189 
.00189 
.00180 
.00188 
.00284 
.00234 
.00232 
.00232 
.00276 
.00276 
.00272 
.00272 
.00288 
.00283 
.00281 
.00281 
.00413 
.00418 
.00400 
.00400 
.00754 
.00754 
.00754 


Tensile  strength. 


Total. 


Poundt. 
130 

78 
189 

8t 
174 

98 
172 

94 
226 
120 
248 
143 
330 
180 
124 
312 
195 
358 
195 
502 
264 
355 
217 
452 
264 
438 
240 
478 
286 
496 
207 
504 
422 
720 
381 
1,390 
747 
735 


Per  sonare 


rsonai 
inon. 


Poundi. 
158,640 

92,860 
171.600 
103.700 
181,250 
102,080' 
181,050 

96,910 
156,860 

88,920 
182,350 
105,150 
207,550 
118, 210 

69,060 
165,080 
103, 170 
189,420 
103, 170 
214,530 
112,820 
153,020 

98,530 
163,770 

95,650 
101,030 

88.240 
168,900 
101.060 
176, 510 
105,690 
143,830 
102,180 
180.000 

95,250 
184,350 

99,070 

97,480 


tehsub  tests  of  mahilla  bope  fbom  bostoh  havt-tabd. 

No.  2747. 
No  markl 

'3  inch  maDilla  rope. 

3  strands  of  20  threads  and  hemp  core  each. 
Tensile  strength,  7,100  pounds. 
Parted  1  strand  at  the  pin. 


No.  2748. 

Marked,  <<  From  inspector  thirteenth  light-hoose  district." 

3i  inch  manilla  rope. 

3  strands  of  19  threads  each. 

Tensile  strength  7,860  pounds. 

Parted  at  hitch. 


SHOT  LINES. 


HEMP,  MANILLA,  COTTON,  AND  LINEN  LINES  TESTED  FOR  THE 
U.  S.  LIFE-SAVING  SERVICE. 
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SHOT  UHBS. 

HEMP,  MANILA,  COTTON,  AND  LINEN  LINES  TESTED  FOB  THE  U.  8. 
LIFE-SAVING  SERVICE. 

Tests  were  made  of  hemp,  roanila,  linen,  and  cotton,  braided  and 
twisted  lines. 

The  sizes  ranged  firom  'M3  to  ".2&  diameter. 

Three  tests  were  made  of  each  sample  to  establish  their  relative 
strength  and  elongation,  using  samples  6  feet  long  between  reference 
marks. 

Other  tests  were  made  to  determine  the  elongations  and  permanent 
sets  under  different  loads,  the  strength  and  elasticity  of  wet  lines,  also 
of  lines  which  had  been  wet  and  subsequently  dried,  and  tests  of  strands 
and  threads  composing  the  lines ;  a  number  of  tests  under  different 
stresses,  also  under  prolonged  stresses. 

In  the  tabulation  of  results  are  given  a  description  of  lines,  and 
weights  per  100  fathoms. 

A  number  of  pieces  of  line  were  uulayed  and  the  lengths  of  strands 
and  threads  measured,  which  in  comparison  with  the  original  lengths 
of  the  pieces  (12'^)  as  cut  from  the  lines,  indicate  the  lengths  of  threads 
required  to  make  the  several  kinds  of  line  thus  examined.  In  this 
connection  it  will  be  noted  that  the  elementary  parts  of  the  same  piece 
of  line  in  some  instances  are  of  varying  lengths,  which  fact  necessarily 
tends  toward  causing  unequal  distribution  of  stresses  on  those  several 
parts. 

The  lines  were  secured  for  testing  by  taking  several  turns  around 
grooved  pins  4k"  diameter,  which  were  held  against  turning  in  the  jaws 
of  the  testing-machine.  The  ends  of  the  lines  were  then  made  fast  to 
cleats. 

The  employment  of  these  grooved  plus  was  regarded  as  satisfactory, 
and  this  manner  of  fastening  was  thought  to  give  substantially  the  full 
strength  of  lines  of  these  diameters  unimpaired  by  the  influence  of  the 
fastenings. 

In  the  first  series  of  tests  of  three  trials  of  each  kind  of  line,  the 
loads  were  slowly  but  with  few  exceptions  continuously  applied  and 
increased  up  to  the  limit  of  rupture,  observations  being  made  on  the 
elongation  of  the  line  at  different  loads,  the  position  of  the  fracture 
noted  with  reference  to  its  distance  from  the  pins  where  fastened,  or 
from  the  middle  of  the  length. 

A  number  of  the  lines  were*measured  after  fracture,  when  the  break 
occurred  outside  the  reference  marks. 

The  permanent  sets  thus  obtained  do  not  indicate  the  ability  of  the 
lines  to  recover  from  a  gradually  released  stress ;  there  is  considerable 
recoil  and  upsetting  which  occurs  when  a  line  suddenly  parts,  and  tide 
fractured  ends  are  shortened  by  these  means  beyond  their  normal 
amount  of  contraction.  This  feature  is  illustrated  by  a  large  number  of 
instances  in  the  second  series  of  tests  wherein  the  sets  were  determined 
after  the  application  and  release  of  loads  below  the  maximum. 

A  considerable  portion  of  the  elongation  displayed  by  a  new  rope,  it 
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is  seen,  results  in  permanent  set,  the  di£ferent  kinds  of  lines  differing, 
however,  materially  in  this  respect. 

The  elongation  of  a  rope  appears  to  be  largely  due  to  the  manner  of 
laying  or  braiding  and  its  general  looseness  of  structure,  and  to  a  less 
extent  dne  the  actual  elongation  of  the  fibers  themselves. 

It  may  be  conceived  that  some  of  the  apparent  elongation  is  due  to 
the  slipping  of  the  fibers  along  each  other  until  arrested  by  friction ; 
direct  evidence  upon  this  point  is  not  at  hand. 

In  the  third  series  the  lines  were  wet  and  tested  in  that  condition. 
Observations  were  made  on  the  amount  of  contraction  in  length,  due 
to  wetting. 

The  tests  show  generally  an  increase  in  strength  of  the  wet  rope  over 
the  dry  roi>e,  and  an  increased  elongation,  even  after  deducting  the 
amount  of  contraction  due  to  wetting.  ' 

The  flexibility  of  the  wet  linen  twisted  lines  was  quite  as  great  as 
when  dry.  The  twisted  hemp  and  manilla  were  much  less  flexible 
when  wet,  excepting  the  sample  marked  ^"  Bussia  hemp,  twisted, 
which  retained  about  the  same  flexibility^  wet  or  dry. 

The  twisted  cotton  lines  and  the  different  braided  lines  were  stiff 
when  wet 

The  series  of  wet  and  dried  samples.  Table  Ko.  4,  showed,  with  ex- 
ception of  two  twisted  linen  lines,  a  recovery  in  the  contraction  which 
took  place  while  drying. 

The  flexibility  of  the  several  lines  was  increased  by  this  process. 

Although  a  permanent  contraction  generally  resulted,  it  was  of  a  very 
unstable  character,  and  gave  way  under  a  few  poundB  tensile  stress. 
These  lines  developed  higher  strength  than  the  first  series  of  samples. 

A  conjectural  explanation  of  this  last  feature  may  be  that  the  fibers, 
during  wetting  and  drying,  are  brought  into  a  more  uniform  state  of 
tension  than  they  were  left  by  rope  machines ;  also  flexibility  of  fibers 
may  conduce  towards  strength. 

The  time  employed  in  making  the  test  has  an  influence  on  the  elon- 
gation developed,  and  upon  the  tensile  strength.  From  10  to  15  minutes 
were  consumed  in  making  these  tests,  unless  the  time  is  stated  in  the 
details. 

While  it  requires  time  for  the  full  effect  of  a  load  to  be  reached,  time 
is  also  imi>ortant  in  allowing  full  recovery  in  length  after  the  release  of 
load.    The  cotton  line  was  notably  sluggish  in  recovering  in  length. 

The  tests,  which  were  made  outside  of  the  testing  machine,  of  lines 
loaded  by  means  of  suspended  weights,  show  the  failure  of  lines  at 
greatly  reduced  loads  below  the  average,  or  even  minimum,  tensile 
strength  as  determined  by  immediate  fracture. 

Concerning  the  contractile  force  developed  by  wetting  a  taut  rope,  a 
comparatively  few  observations  indicate  that  the  contractile  force  has 
a  maximum  limit  which  does  not,  under  some  conditions,  reach  a  very 
high  limit  in  terms  of  the  breaking  strength  of  the  rope  j  at  least,  con- 
traction seems  to  progress  most  favorably  when  the  rope  is  slack,  or  not 
carrying  a  large  load.  Of  course  water  penetrates  slowly  a  taut  line, 
but,  independent  of  that  fact,  a  heavy  load  seems  to  nearly,  or  quite, 
arrest  contraction. 

If  the  rope  is  wet  while  sustaining  a  high  load,  the  wetting  at  times 
even  seems  to  &cilitate  additional  stretching. 

Upon  releasing  firom  a  high  load  a  rope  which  has  been  wet  while 
under  stress,  contraction  then  takes  place,  and  re-application  of  the  loa«l 
does  not  restore  the  length,  but  it  remains  shorter  under  the  re-applied 
load  than  it  was  before  the  load  was  released.    All  the  phenomena  of 
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shrinking  and  swelling,  and  the  variations  in  behavior  nnder  different 
hygrometric  conditions,  have  not  been  experimentally  determined. 

This  much  seems  to  be  the  case,  however,  that  while  ropes,  as  a  whole, 
contract  in  length  when  wet,  being  free  from,  or  nnder,  a  light  load  at 
the  time,  the  individual  fibers  have  a  tendency  to  elongate. 

Observations  made  on  manila  fibers  show  a  decided  elongation  when 
wet,  and  then  contraction  when  dried. 

Hemp  and  linen  fibers  did  not  show  so  marked  results,  and  it  was 
somewhat  uncertain  whether  they  were  materially  affected  in  their 
length. 

The  cotton  fibres  are  of  so  short  staple  that  observations  were  not 
undertaken  with  them  at  this  time. 

Generally  speaking,  the  contraction  of  a  wet  rope  is  due  to  the  man- 
ner in  which  it  is  laid. 

The  tests  of  the  individual  strands  and  threads  of  the  several  kinds 
of  lines  enable  a  fair  idea  to  be  obtained  of  the  relative  efficiency  be- 
tween ropes  differently  laid  and  between  braided  and  twisted  lines, 
where  strength  alone  is  considered. 

Whereas  the  strands  and  threads  of  the  linen  lines  were  of  uniform 
size  and  fairly  uniform  strength  from  the  same  piece  of  rope,  there 
was  some  variation  in  the  hemp  and  manila  strands  and  threads,  and 
in  unlaying  the  latter  ropes  so  much  of  the  twist  was  lost,  the  strand 
and  threads  being  allowed  to  assume  a  state  of  rest,  that  untrustworthy 
results  were  obtained.    The  same  is  true  of  the  cotton  threads. 

Single  strands  were  tested  in  lengths  of  3  feet  between  the  pins,  to 
which  they  were  fastened,  and  single  threads  were  tested  in  free 
lengths  of  6  to  8  inches. 
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SHOT  LIVES. 

DETAILS  OF  TESTS  OF  TWISTED  LINES. 

FIRST  SERIES. 

Samples  6  feet  long  between  fastenings;  ends  fastened  by  taking 
several  turns  around  pins  secured  in  the  jaws  of  the  testing  machine. 

Figures  in  heavy  faced  type  show  the  elongation  at  the  time  of  reach- 
ing the  maximum  load. 

PuBB  Manilla^  SizB|  i|. 

[Twisted  Unew] 


AppUed 
loads. 

Elongation  in  6  feet 

No.  2182. 

Ho.  2183. 

No.  8184. 

Total. 

Sneoes- 

■iTO. 

Totd. 

SnooM- 

■iTO. 

Total. 

Sneoes* 
■tvew 

Poimdt. 
100 
200 
800 
400 
500 
600 
615 
630 
097 

lneh«9. 
1.25 
2.00 
2.00 
3.00 
3.55 
4.00 

4.90 

Inch, 

1.40 
2.10 
2.60 
8.10 
8.50 
4.00 

IndL 

Inehet. 
1.00 
1.75 
2.35 
2.90 
3.40 
8.80 

Jiidk. 

.75 
.60 
.40 
.56 
.45 
.20 

.70 
.60 
.60 
.40 
.60 

.76 
.60 
.56 
.50 
.40 

4.M 

.80 

4.19 

.88 

Mean  tensile  strength,  647  pounds. 
No.  2182  parted  15'^  from  pin. 
No.  2183  parted  2  strands  at  pin. 
No.  2184  parted  12^'  from  pin. 


Hemp  Oablis  it- 

[Twisted  Une.1 


Applied 
loads. 

Bloocatloninefeel 

No.  2185. 

Ko.8186. 

Ko.2187. 

TotaL 

Sll006S> 

sive. 

TotaL 

Snooes. 
■lye. 

Total. 

Saoeee- 
■iTe. 

Foimdf. 
100 
200 
800 
400 
600 
60O 
700 
800 
894 
800 

1.15 
2.00 
2.65 
8.80 
4.80 
6.60 
6.05 
6.70 
7.00 

JfMlUff. 

l9kA«f. 

1.85 
2.20 
2.00 
8.70 
4.40 
S.85 
6.00 

e.3o 

/luA. 

1.00 
L70 
8.80 
4.10 
4.80 
5.40 
&00 
&40 

ifudUt. 

.85 
.65 
1.25 
.80 
.80 
.46 
.66 
.80 

.85 
.70 
.80 
.70 
.85 
.75 
.80 

.70 

LIO 

L80 

.70 

.60 

.60 

..40 

7.0O 

.60 

Mean  tensile  strength,  885  pounds. 
No.  2186  parted  at  middle. 

No.  2186,  snapping  sounds  and  strand  began  to  part  at  600  pounds. 
Parted  &'  from  pin. 
No.  2187  parted  1  strand  36'^  from  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Italian  Line,  Hemp,  ^  J,  8  Threads. 

[Twisted  line.] 


Applied 
loads. 

ElongattoalnOfeet. 

Na2188. 

Na2180. 

m.2181. 

Total. 

Snooea- 
■ive. 

TotaL 

Saccea- 
Blve. 

TotaL 

Saooea- 
aira. 

Pounds, 
100 
200 
300 
400 
600 
600 
700    . 
796 
800 
840 
000 
046 

Ifiehes. 
1.60 
2.45 
3.30 
3.80 
4.40 
6lOO 
6.82 

ff.60 

Inch, 

Inches. 
1.60 
2.60 
3.25 
4.00 
4.60 
&05 
6.60 

Inch. 

1.60* 
2.70 
3.50 
4.30 
4.80 
6.40 
6.00 

Inekss, 

.85 
.85 
.60 
.60 
.60 
.32 
.28 

1.00 
.76 
.75 
.50 
.56 
.46 

1.20 
.80 
.80 
.60 
.60 
.60 

&76 

.25 

&80 
6.40 

.40 
.10 

6.80 
6.40 

.65 

.10 



Mean  tensile  strength,  861  pounds. 
No.  2188  parted  at  tfae  pin.  • 
No.  2189  parted  3ii"  from  the  pin. 
No.  2190  parted  6f'  from  the  pin. 


Hemp,  Size,  ^^ 

(TwUtedllne.] 


isr 

Ko.2101. 

No.  2192. 

K0.219S. 

TotaL 

Sacoes- 
aive. 

Total. 

Sacoes- 
sive. 

TotaL 

Baooea- 
alYO. 

Pounds. 
100 
150 
200 
280 
800 
822 
826 

Inches. 
2.60 
8.26 
8.76 
4.10 
4.66 

Inch. 

Inches. 
2.20 
3.05 
3.70 
4.30 
4.65 

4.80 

Inch. 

Indies. 
2.26 
8.00 
8.65 
4.05 

4.40 

IndL 

.75 
.50 
.85 
.65 

.85 
.65 
.60 
.35 
>    .15 

.76 
.66 
.48 
.86 

4.80 

.15 

Mean  tensile  strength,  316  pounds. 
No.  2191  parted  18^'  from  the  pin. 
No.  2192  parted  36"  from  the  pin. 
No.  2193  parted  24"  from  the  pin. 


TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

Best  Bussia  Hbjsip,  A. 

[Trdatod  line.] 


50t 


loadL 

Blongation  in  6  &et. 

No.  2104. 

No.  2195. 

Ko.8106. 

TotAL 

tiTO. 

ToUL 

Sncoea- 
iWe. 

TotaL 

Sofioes- 

BiTB. 

100 
200 
300 
400 
400 
500 
000 
066 

Inehe9. 
2.50 
8.75 
4.80 
5.50 

Inekei. 

2.80' 

.  8.90 

4.90 

5u86 

6U>0 

Inehsa, 

Inehes. 
2.80 
4.00 
5.00 
5.86 

"6.36" 

fnchsi. 



1.25 

1.05 

.70 

1.60 
1.00 
.45 
.65 

L76 
1.00 
.85 

."is" 

A.  00 

6.36 

6.60 

.50 

*       .85 

.25 

Mean  tensile  stren^h,  542  poands. 
Ko.  2194  parted  36''  from  pin. 
Ko.  2195  parted  at  the  pin. 
No.  2196  parted  at  the  pin. 


Bbst  Bussia  Hehp,  ^. 

[Twl8tedliiM.l 


"S^ 

Elongation  In  6  feet 

No.  2197. 

No.  2198. 

Ka2199. 

ToUL 

Sacces- 
alv6.- 

Total. 

Snoees* 
alTO. 

TotoL 

SncoM- 

SlTO. 

PovndH. 
60 
100 
160 
200 
230 
250 
295 
800 
848 

Inch$9. 

Inah. 

rnehet. 

Inch, 

1.35 
2.45 
3.80 
3.00 

InehM. 

2.65 
3.45 
4.00 

2.90 

3.50 

4.00 

4.60 

1.10 
.85 
.60 

.80 
.66 

.60 

.50 
.60 

4.50 

.60 

4.80 
4.ftff 

.40 
.85 

4.76 

a.ao 

.25 
.75 

Mean  tensile  strength,  291  pounds. 

Ko.  2197  parted  at  the  pin. 

No.  2198  parted  at  the  pin. 

No.  2199  parted  2  strands  at  middlei 
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Babbottb's  Best  OiLLiNa  Thread,  A. 

[Twisted  Uiie.1 


AST 

Klongati<miii6f(Mt 

Ka2200. 

K0.22OL 

VOU2888. 

TMiO. 

SnooM- 
dTtt. 

Totat 

SnooM- 

■iVA. 

Total. 

Bnoofls* 

•iT«. 

50 
100 
800 

800 
400 
498 
500 
510 
585 

InOisi. 

IncHs.. 

InekM, 
8.06 
8.80 
6.40 
6.20 
6.88 

IndM. 

Ineh0§. 
2.10 
8.25 
4.76 
6.60 
&16 

/iMftM. 

8.25 
i.60 
6l80 
6.00 

.86 
1.60 
.80 
.60 

L15 

L60 

.86 

.65 

1.85 
.70 
.70 
.60 

6.80 

.U 

74M 

.50 

7.eo 

.n 

Mean  tensile  strength,  531  pounds. 
Ho.  2200  parted  2^"  from  pin. 
No.  2201  parted  at  the  pin. 
Ko.  2202  parted  24^'  from  pin. 


Babboub's  Best  OiLLma  ThbbaBi  A* 

[Twisted  llB«.] 


lOMO. 

XlmgMlailmOIM. 

K*.2808L 

No.  2204. 

No.  2888. 

TotaL 

Boooo 
dTtt. 

TMid. 

Sooeeo- 

•ITO. 

TotaL 

Suoooi. 

■ITO. 

P^Mndf. 
50 
100 
150 
280 
260 
280 
288 

ln«ke$. 

Iiuh. 

iHCkst, 

1.65 
4.00 
6lOO 
6.76 
6L40 

JlMkM. 

indtof. 
8.00 
4.40 
5.80 
&00 

6.M 

JiidUi; 

4.70 
6.60 
6L40 
7.00 
T.IO 

2.86 

LOO 

.75 

.65 

.'io"* 

L40 
.80 
.71 
.40 

.00 
.80 
.60 
.10 

Mean  tensile  strength,  264  ponnds. 
No.  2203  parted  at  the  pin. 
Ho.  2204  parted  at  the  pin. 
No.  2205  parted  at  middle. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Babboub's  Linbn  Shoe  Thbead,  6-THB£ADy  ^. 

[Twisted  line.] 


603 


lOMB. 

BloBjEation  in  6  feet. 

No.  2206. 

No.  2207. 

NO.220& 

TotaL 

• 
Sooees- 
•ive. 

TotaL 

Sacces- 
sive. 

ToteL 

Sncoee- 
sire. 

POWidi, 
100 
200 
300 
400 
465 
468 
402 

Ineh€t, 
3.40 
6.00 
5.00 
6.40 

6.60 

Inche*. 

Inches. 
8.60 
6.00 
6.76 
6.30 

IfUhei, 

JfieftM. 
2.80 
4.20 
&20 
&60 

ZlMkM. 

i.oo 

.90 
.50 
.20 

L50 
.76 
.56 

1.40 
1.00 
.40 

6.60 

.30 

6U>0 

.40 

Mean  tensile  strength,  475  pounds. 
No.  2206  parted  at  middle. 
No.  2207  parted  at  middle. 
No.  2208  parted  12''  from  pin. 


Babboub's  Linen  Shob  Thbeab,  6-Thbbai>,  A. 

[TwiBtedline.] 


^^ 

Shngstimiaefeet 

No.  2209. 

No.  2210. 

No.  2211. 

Totid. 

Saooes- 

SlTO. 

TotaL 

Sacoee- 
alTe. 

TotoL 

Saeee» 
dye. 

Pewidf. 
60 
100 
160 
200 
250 
260 
278 
292 

Inehei. 
2.70 
4.1U 
5.00 
6.40 
6.80 

Inehet. 

Inehee. 
3.20 
4.20 
6.00 
6.75 
&20 

6.M 

Inch. 

"■'1*66' 

.80 
.76 
.46 
.05 

J^uhee. 
8.20 
4.25 
6.00 
6.60 
&00 

Inchee, 

140 

.90 
.40 
.40 

1.05 
.76 
.60 
.40 

ff.90 

.10 

6.30 

.80 

Mean  tensile  strength,  277  pounds. 
No.  2209  parted  36''  from  pin. 
No.  2210  parted  6"  £rom  pin. 
No.  2211  parted  36"  from  pin. 
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Babboxtr^s  Linen  S^olB^  Thread,  9-Strand. 

[Twisted  line.] 


Ai»Hed 
loads. 

lBlomg»ti4miB«feet. 

No.  2212. 

No.  2218. 

Ko.8214. 

TotaL 

SnooM* 
Bive. 

Totftl. 

Snoces- 
Bive. 

Total. 

BncoMh 
■Ive. 

Poimdt. 
60 
100 
200 
300 
400 
448 
490 
490 

Tncke., 

InekeM, 

Tnehet. 
2.70 
3.75 
5.20 
0.20 
7.00 

Tnehes. 

JnehM, 
2.70 
4.10 
5.80 
0.80 
7.70 

InehM. 

'"  1*40" 
1.70 
LOO 
.90 

4.20 
6.70 
6.70 
7.40 
»JOO 

1.05 
1.46 
1.00 
.80 

1.60 

1.00 

.70 

.00 

S^ff 

.66 

7.40 

.40 

Mean  tensile  strength,  480  pounds. 
Ko.  2212  parted  at  the  pin. 
li^o.  2213  parted  8'^  from  pin. 
Fo.  22U  parted  24''  from  pin. 


Barbour's  Linen  Shoe  Thread,  O-Strahd. 

[Twisted  linfli] 


Applied 
loads. 

Elongation  in  6  feet. 

Ko.  2215. 

No.  2210. 

No.  2217. 

Totel. 

Succes- 
sive. 

Total. 

Succes- 
sive. 

Totel. 

Succes- 
sive. 

Poundt, 
50 
100 
150 
200 
250 
289 
292 
298 

IneJist, 
3.10 
4.70 
6.60 
&20 
6.80 

Inehes. 

Inehet, 
3.50 
6.20 
6.00 
0.70 
7.25 

Inehes. 

Inehet. 
3.70 
5.10 
5.80 
8.70 
7.26 

7.ff0 

incks^ 

1.00 
.80 
.70 
.00 

L70 
.80 
.70 
.55 

1.4A 
.70 
.00 
.56 
.26 

y.ao 

.40 

y.40 

.15 

Mean  tensile  strength,  293  ponnds. 
So.  2215  parted  24"  from  pin. 
No.  2216  parted  at  the  middle. 
Ko.  2217  parted  at  the  pin. 


TESTS   OP   lEON,  STEEL,  ANP   OTHER   MATERIALS. 

Babbour^s  Linen  Shoe  Thread,  11-Thread,  ^ 

[Twitted  Ittie.] 
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lOMS. 

No.  2218. 

No.  2219. 

No.  2220. 

Total. 

Snocos- 
■ive. 

TotiU. 

SncoM- 
sive. 

Total. 

Bncce^ 

■iTO. 

P<mnd». 
50 
100 
200 
300 
400 
500 
610 
660 

Incket. 
2.10 
3.10 
4.40 
5.85 
6.10 
&50 

6.60 

Inches, 

JnehM. 
2.40 
8.60 
4.75 
5.00 
6.25 
6.90 

Jnehes, 

Inehe$. 
2.30 
3.10 
4.50 
5.30 
6.00 

11.40 

Indit*. 

1.00 
1.30 
.95 
.75 
.40 
.10 

1.10 
1.25 
.85 
.65 
.65 

.80 
1.40 
.80 
.76 
.49 

7.00 

.10 

Mean  tensile  strength,  523  pounds. 
Ko.  2218  parted  8^'  from  the  pin. 
No.  2219  parted  36^'  from  the  pin. 
17o.  2220  parted  6'^  from  the  pin. 


Babbottb's  Linen  Shob  Thbbad,  U-Plt,  -f^ 

[Twisted  Use.] 


Applied 
loade. 

No.  2221. 

No.  2222. 

N0.222S. 

TotaL 

Sucoee- 
aive. 

Total. 

Saooee- 
eiTo. 

Total. 

Snooea- 
Biye. 

PtfWfub. 
60 
100 
150 
200 
247 
250 
252 
268 

8.25 
4.30 
5.20 
5.90 
11.30 

IncU,, 

2.30 
4.26 
&0& 
5.80  • 

/imAm. 

2.60 
400 
4.80 
5.50 

InchM. 

1.05 
.90 
.70 
.40 

1.05 
.80 
.76 

1.40 
.80 
.70 

6.00 

.60 

6.40 

.60 

II.10 

.10 

Mean  tensile  strength,  252  pounds. 
No.  2221  parted  12''  from  pin. 
No.  2222  parted  %"  from  pin. 
No.  2223  parted  d&J  from  pin. 
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TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

"CoY^'  Best  Linen  Gilling,  No.  16,  3-Ply,  ^V 

[Twiated  Un«.] 


^^^ 

ElongttltonlnefMt 

No.  2224. 

No.  2225. 

No.  2226. 

Totri. 

SaccM- 
sire. 

TotaL 

SaocM- 
8iTe. 

TotaL 

SUOOM- 

■Ive. 

Pwmdt. 
60 
100 
200 
300 
880 
400 
444 
400 

Jnehst. 
1.80 
8.25 
S.O0 
5.80 

6.40 

Ineh$a. 

Inches. 
3.00 
4.00 
5.40 
6.30 

Inchst. 

IneKeg. 
2.80 
4.00 
5.40 
6.20 

JaMm. 

1.45 
L76 
.80 
.60 

LOO 

1.40 

.90 

1.90 
1.40 
.80 

7.00 

.70. 

6.80 

y.oo 

.60 
.20 

7.95 

.25 

Mean  tensile  strength,  430  pounds. 
No.  2224  parted  36'^  from  pin. 
No.  2225  parted  at  middle. 
No.  2226  parted  at  the  pin. 


^^OoY"  Best  Linen  Onxmo,  No.  16,  3-Plt,  ^. 

[TwlttodllM.] 


^!3r 

Elimgstimi  ill  •  feet 

No.  2227. 

No.  2228. 

No.  2229. 

Totil 

Tnchet. 
3.10 
4.55 
5.40 

6.00 

Snocea- 
•ive. 

Total. 

Sucoea- 
aive. 

Total. 

Saocea-' 
aive. 

Pounds. 
50 
100 
150 
108 
200 
205 

TnOket, 

Inehet. 
3.10 
4.50 
5.40 

JfUXftM. 

InehM, 
8L60 
5.20 
6.20 

Inehst. 

1.46 
.86 

.60 

1.40 
.90 

1.60 
1.00 

6.M 

.60 

6.30 

.90 

Mean  tensile  strength,  201  x>onnds. 
No.  2227  parted  at  the  middle. 
No.  2228  parted  S"  from  pin. 
No.  2229  parted  12''  fh>m  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

"CoY'^  Best  Linen  Gilling,  Ko.  26,  2-Ply,  ^. 

[Twisted  line.] 
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loads. 

Xloiigstiaainifeel 

KO.22B0. 

N0.228L 

Ko.2282. 

T«tsL 

Snooes- 

SiTS. 

ToteL 

Buooes- 
siTe. 

Totsl. 

Sneoes- 
sive. 

Ptandt. 
60 
100 
200 
800 
808 
400 
416 
446 

InehM, 
LOO 
8.00 
426 
6.10 

JfkdkM. 

2.00 
8.20 
4.70 
6.00 
6.10 

InehM. 

1.40 
2.70 
8.95 
6.00 

InehM. 

1.40 

L26 

.86 

J. 20 
1.60 
.00 
.60 

1.80 
1.26 
L06 

6.76 

.66 
.26 

6.60 

.60 

'' 

ft.70 

.20 

Mean  tensQe  strength,  419  pounds. 
Ko.  2230  parted  W  from  pin. 
No.  2231  parted  6^^  firom  pin. 
No.  2232  parted  at  the  pin. 


«0oT''  Best  Lhoen  Oillino,  Na  26,  2-PLTy  ^. 

[Twisted  Hue.] 


^^ 

No.  2288. 

No.  2834. 

Ko.2286. 

TetaL 

Snooes* 
sire. 

TetsL 

Soooes- 
sive. 

Totsl. 

.Snoees* 

SiVSw 

^Mindv. 
M 
100 
160 
200 
226 
288 

InehM, 
2.60 
420 
6.20 
6.80 

JfMftM. 

JnoftM. 
8.60 
470 
6.60 
6.00 

•.do 

InehM. 

8.40 

440 

6.12 

ft.60 

InOi, 

1.70 
LOO 
.00 

L20 
.80 
.60 
.20 

1.00 
.72 
•       .48* 

•.oo 

.20 

Mean  tensile  strength,  221  poands. 
No.  2233  pfirted  at  the  pin. 
No.  2234  parted  W  from  pin. 
No.  2235  parted  38^'  from  pin. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

"Coy"  Best  Linen  Gilling,  No.  30,  2-Ply,  A- 

[Twisted  line.] 


AST 

Ho.  2825. 

No.  2326. 

Ka2887. 

TotaL 

9aoc6B- 
sive. 

TotaL 

SaocM- 

TotaL 

Saooes- 
sire. 

Pounde. 
50 
100 
200 
300 
400 
431 
448 
4M 

Inehei, 
2.25 
a50 
4.00 
6.00 
6.58 

7.00 

Inehei. 

Inehea. 

2.00 
3.00 
4.60 
5.40 
6.00 

Inehea. 

Inehea. 
L75 
8.00 
4.40 
6.20 
6.00 

Ineksi. 

1.25 
1.40 
1.10 
.58 
.42 

1.00 
LOO 
.80 
.60 

L25 
L40 
.80 
.80 

6.M 

.25 

eaa 

.26 

Mean  tensile  strength,  458  i>oands. 
No.  2325  parted  1  strand  at  middle. 
No.  2326  parted  12"  from  pin. 
No.  2327  parted  at  the  pin. 


«OoT»  Best  Linen  OiixiNa,  No.  80,  2.Plt»  A. 

[Twisted  line.] 


Applied 
UMds. 

Eloiig»tioiiixi6fee«. 

No.  8828. 

Ko.2329. 

No.  2380. 

TotaL 

Socoee- 
Hive. 

Total. 

Saocee- 
eive. 

TotaL 

Sacoee- 
dye. 

Ptnmdi. 
60 
100 
150 
200 
224 
233 
836 

Inehei. 
3.25 
4.50 
5.50 
6.75 
6.00 

Inehea. 

Inehei. 
8.00 
4.10 
5.00 
&50 

InehM. 

Inehei. 

8.00 
4.00 
4.00 
6iS0 

IndL 

L25 
LOO 
.25 
.25 

LIO 
.90 
.60 

LOO 
.01 
.01 

6.4IO 

.50 

6.00 

.60 

Mean  tensile  strength,  231  i>ounds. 
No.  2328  parted  at  the  pin. 
No.  2329  parted  6^'  from  pin. 
No.  2330  parted  6^'  from  pin. 


TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS. 

**  Coy  ^  Best  Linen  Gilling,  No.  30,  3-Ply,  A. 

[Twisted  Ifue.] 
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^^^ 

No.  2331. 

Na2332. 

Ka2883. 

ToUl. 

\ 

Siicces- 
aive. 

Inches. 

Total. 

SaooM- 
aire. 

Total. 

Snooes- 

Pounds. 
50 
100 
200 
800 
305 
400 
472 
406 

Inches, 
2.75 
3.80 
6.30 
&25 

y.oo 

Inehrs. 
2.60 
3.60 
4.75 
5.80 

Inches. 

Inches. 
1.00 
2.00 
4.00 
6.00 

Inehes. 

1.05 

1.50 

.05 

.76 

1.00 
L15 
1.05 

LOO 
1.10 
1.00 

6.25 

6.ro 

.45 
.46 

6.50 

.60 

•.oo 

.00 

Mean  tensile  stirength,  454  pounds. 
Ko.  2331  parted  2  strands  8''  from  the  pin. 
Ko.  2332  parted  at  the  pin. 
No.  2333  parted  at  the  pin. 


**OoY»  Bbst  Linen  GnxiNa,  No.  SO,  3.Plt,  A- 

[Twlated  llae.] 


^flT 

ElongAtioninOfeet 

No.  2334. 

No.  2335. 

No.  9836. 

Total 

SnocM- 
•ire. 

TotaL 

Sacoea* 
•Iva 

TotaL 

Snooaa* 
siya. 

Pwsnds. 
50 
100 
160 
200 
246 
262 

Inehes. 
3.20 
4.80 
6.30 
5.75 

6.SIO 

Inches. 

Inehes. 
2.76 
3.75 
4.60 
5.16 

Inches. 

Inehes. 
8.00 
4.25 
6.00 
6.60 

6.00 

Inches. 

1.10 
1.00 
.45 
.45 

1.06 
.85 
.55 

1.26 
.75 
.60 
.40 

5.75 

.60 

Mean  tensile  strength,  251  pounds. 
No.  2334  parted  at  the  pin. 
No.  2336  parted  12"  from  pin. 
No.  2336  parted  36"  from  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

*<C0Y"  Best  Linen  Gilling,  No.  40,  2-Ply,  fy. 

[Twisted  line.] 


▲pvUed 
loads. 

SloiL8Stiimin6feet. 

iro.2887. 

Ko.2338. 

Na2880. 

TotsL 

Saooes- 
siTe. 

Total. 

Sncoes- 
sive. 

Total. 

SaoMs- 
slve. 

Poundt. 
50 
100 
200 
800 
886 
405 
420 
0 

Inehet, 
2.45 
3.40 
6.05 
0.00 

6.30 

IneKm, 

InehM. 
1.05 
8.10 
4.66 
6.60 

Inchei. 

Ineheg. 
1.70 
8.00 
4.40 
6.26 

InehM, 

.06 

1.66 

.06 

.30 

1.15 
L56 
.85 

1.80 
L40 

•.1ft 

.66 

ft.U 
.60 

.01 

Mean  tensile  strength,  387  ponnds. 
No.  2337  parted  8''  from  the  pin. 
No.  2338  parted  12"  from  the  pin. 
No.  2339  parted  6''  from  the  pin. 


"Coy"  Best  Linbn  Gilling,  No.  40,  2*Plt,  V^. 

[Twisted  line.] 


Affiled 
loads. 

KlongationinOfeet. 

lfo.2840. 

No.  2341. 

NO.S84S. 

TotaL 

Snooes- 
sive. 

TotaL 

Saooes- 
sive. 

TotaL 

Saooes- 
ai^ 

PlPMIMlS. 

60 
100 
•    160 
100 
200 
212 
228 

Inehet, 
2.80 
4.80 
6.20 

Inehee. 

Inehet. 
2.40 
4.00 
6.00 

Inehet. 

Inehet. 
&40 
4.70 
5.50 

•.OO 

Inehet. 

1.50 
.00 

1.60 
LOO 

1.80 
.80 

.60 

6.00 

.80 

6.86 
5.M 

.86 
.15 

•.40 

.40 

Mean  tensile  strength,  210  ponnds. 

No.  2340  parted  at  pin. 

No.  2341  parted  12"  from  pin. 

No.  2342  parted  2  strands  24''  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Smith  &  Dove  Sail  Twnns,  ^V 

[Twisted  line.] 
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AppUed 

BIoiigati<«in6feet 

K0.2343L 

Ka2344. 

No.  2846. 

Total. 

Sacoes- 
slTe. 

TotaL 

Sncoes- 
Bive. 

Total. 

Sneoes- 
aiTe. 

60 
100 
200 
300 
400 
000 
600 
666 
600 
674 
0 

JndM. 

IndL 

1.80* 
2.40 
8.85 
4.00 
4.60 
6.00 
6.40 

Inch. 

Inehei. 
1.20 
1.80 
2.75 
3.40 
3.00 
4.20 
4.50 

Inch, 

."oo 

.95 
.65 
.60 
.30 
.30 

2.00 
8.00 
8.60 
4.00 
4.80 
4.76 

.00 
.96 
.65 

.60 
.50 
.40 

1.00 
.60 
.50 
.30 
.46 
.25 

ft.M 

.10 

4.75 

.50 

.26 
« 

Mean  tensile  strength,  663  pounds. 
Ko.  2343  parted  at  the  pin. 
Ko.  2344  parted  KK'  from  pin. 
No.  2346  parted  at  the  pin. 


Smith  &  Dove  Sail  TiarnvE,  ^. 

[Twlatedline.] 


A^ed 

N0.234& 

No.  2847. 

No.  2848. 

Total 

Sacces- 
alTe. 

TotaL 

Saocfiea- 
eive. 

TotoL 

Succea- 
aivc 

• 

Pmndc. 
60 
100 
160 
20O 
260 
800 
850 
400 
420 
437 
464 

1.00* 
2.70 
8.50 
4.00 
4.40 
4.76 
5.10 
6.40 

Inch. 

Inehei. 
1.50 
2.30 

Inehii. 

Inehei, 
1.40 
2.20 

Inehci. 

.'io 

.80 
.80 
.50 
.40 
.85 
.35 
.30 

.80 

8.50 

L20 

3.45 

1.25 

4.35 

.85 

4.30 

.86 

6.00 
5.10 

.66 
.10 

4.90 

.60 

(I.M 

.10 

'i.io 

.20 

Mean  tensile  strength,  440  pounds. 
No.  2346  parted  24''  from  pin. 
No.  2347  parted  2  strands  36^'  from  pin. 
No.  2»48  parted  at  the  pin. 
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tests  of  leon,  steel,  and  other  materials. 
Marshall's  Lii^en  Thread,  ^. 

[Twisted  line.] 


Applied 
loads. 

Blongaftion  in  6  feet. 

«    No.  2349. 

No.  2360. 

No.  2851. 

ToUl. 

Snooee- 
•Ive. 

Total. 

Saooes- 
sire. 

Total. 

SnooM- 
sive. 

Pounds. 
50 
100 
200 
800 
400 
420 
0 

472 
482 
0 

Inches. 
2.60 
3.75 
6.40 
&15 
e.90 
7.00 
2.00 

Inches, 

Indies. 
2.90 
4.10 
5.50 
&40 
7.16 

Inches, 

2.00 
3.80 
6l25 
0.00 
0.70 

Indus, 

1.15 
1.65 
.75 
.75 
.10 

1.20 

1.40 

.00 

.75 

L20 
L45 
.76 
.70 

7.90 

.16 

7.00 

1.60 

.80 

Mean  tensile  strength,  458  pounds. 
No.  2349  parted  at  the  pin. 
No.  2360  parted  at  the  pin. 
No.  2351  parted  at  the  pin. 


Marshall's  Linen  Thread,  ^. 

[Twisted  line.] 


ij2r 

Ko.2352. 

No.  2363. 

No.  2364. 

TotftL 

Sncoee- 
Blve. 

Totia. 

Suooeo- 
■ive. 

*  Total. 

Saooeo- 

■iye. 

Pminds. 
60 
100 
160 
200 
260 
294 
282 
289 

Inches. 
2.70 
4.00 
6.00 
6.60 
0.00 

Inchss. 

Inches, 
2.90 
8.80 
4.60 

JfkdkM. 

Inches. 
3.10 
400 
6.00 
6.60 
&00 

IndL 

'H" 
LOO 
.60 
.60 

1.80 
1.00 
.60 

.60 

.90 
.70 

6l00 
6.00 

1.10 
.40 

6.3A 

.86 

•.ao 

.80 

Mean  tensile  strength,  288  pounds. 
No.  2352  parted  24^'  from  the  pin. 
No.  2353  parted  36"  from  the  pin. 
No.  2354  parted  12"  from  the  pin. 


tests  of  iron,  steel,  and  other  materials. 
Best  Italian  Hemp,  /^% 

ITwUted  line.] 
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Apiitted 
loads. 

No.  2856. 

No.  2350.          1          No.  2357. 

1 

Totol. 

Sacoeo- 

»ive. 

Total. 

Saccea-       Total 
•IV©.          ^*''**- 

Sacoes- 

■ITO. 

Foimdf. 
50 
100 
200 
800 
400 
fiOO 
626 
644 

«ao 

.86' 
L60 
2.40 
3.10 
3.75 
4.10 

IfUh, 

Indus. 
1.10 
1.80 
3.00 
3.76 
4. 25 
4.80 

Inehss. 

Inches. 
1.40 
1.80 
2.P0 
3.50 
4.10 

Inch. 

.65 
.90 
.70 
.66 
.36 

.70 
1.20 
.75' 
.50 
.66 

.40 
1.00 
.70 
.00 

4.60    !         .50 

4.M 

.15 

4.60 

.50 

I 

' 1 1 

Mean  tensile  strength,  563  i>oand8. 

No.  2355  parted  3&'  from  pin. 

No.  2356  parted  at  the  pin. 

No.  2357  parted  2  strands  36^'  from  pin. 


Best  Italian  Hemp,  ^. 

[Twisted  Uue.] 


kMds. 

Elongation  in  6  feet. 

No.  2368.          j          No.  2850. 

No.  2860. 

Total. 

Succes- 
sive. 

Total. 

Snoees- 
sive. 

Total. 

Snoees- 
sire. 

Powult. 
SO 
100 
150 
200 
250 
268 
205 

Inches. 
2.10 
3.10 
4.00 
4.60 
5.00 

Inch, 

"iJoo" 

.90 
.50 
.50 

Inches. 
2.10 
3.10 
8.75 
425 
4.76 

4.85 

Inch. 

Inches. 
2.10 
3.20 
4.00 
4.40 
5.00 

Inches. 

1.00 
.66 
.60 
.60 
.10 

1.10 
.00 

5.35 

.25 

Mean  tensile  strength,  271  pounds. 
No.  2358  parted  at  middle. 
No.  2359  parted  5"  from  pin. 
No.  2360  parted  3"  from  pin. 

H.  Ex.  14 33 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  3  W.  E.  H.  &  Son  Cotton. 

[Twisted  Uno.] 


BloDgtttioD  in  6  feet. 


No.  2361. 


Total. 


I  Sacow- 
sivo. 


FoundM. 

InchM. 

50 

iS.OO 

100 

6.40 

150 

8.00 

200 

0.25 

250 

10.50 

800 

11.60 

347 

13.00 

Inehet, 


850 
307 


1.40 
1.60 
1.25 
1.26 
1.10 
1.40 


NaS 


Total 


Inehs$. 
6.40 
8.30 
9.80 
11.40 
12.60 
13.65 


14.$0 


SnocM> 
•ire. 


NaS 


TotaL 


Inehei. 


1.80 
1.60 
LOO 
1.20 
1.05 


InehM, 
4.20 
6.00 
7.75 
0.25 
10.60 
11.00 


1.15 


1185 
13.80 


Sncoeft- 
aive. 


Ineke§. 


180 
1.75 
1.50 
1.35 
1.30 


.95 
.96 


Mean  tensile  strength,  365  pounds. 
No.  2361  parted  24"  from  pin. 
No.  2362  parted  at  middle. 
No.  2363  parted  12''  from  pin. 


1^  oB  No.  6  W.  E.  H.  &  Son  Cotton. 

[TwiBted  line.] 


Blonsation  in  6  feet 

^£sr 

No.  2364. 

No.  2365. 

No.  2306. 

1 

Total. 

Saccos- 
slve. 

Iwhu. 

Total. 

Jneh«». 
4.40 
6.50 
&30 
9.75 
10.80 
11.90 
12.85 
13.70 

SaooM- 

»iT6. 

Total. 

Saoow- 
Mv©. 

PimiuU.  '     Indus. 
50                4-50 

Inches. 

Inches. 
4.15 
6.10 
7.75 
9.30 
10.60 
11.50 
12.65 
13.60 

Inehss. 

100 

150 

200 

250 

800 

.150 

400 

432 

0 

435 

0 

448 

0.40 
7.90 
0.50 
10.65 
11.00 
12.65 
13.40 
14.00 
5.00 

1.00 

1.50 

1.60 

1.15 

1.25 

.75 

.75 

.60 



2.10 
1.80 
1.45 
1.05 
l.IO 
.05 
.85 

1.96    , 

1.65 

1.55    ! 

1.20 

1.00 

1.16 

1.05 

............  ...--  -- 

i 

"l4.4)b 

4.75 

.30 

:::::.::::. 

t 

13.75 

:i6"i 

i 

Mean  tensile  strengtli,  438  pounds. 
No.  2364  parted  at  the  pin. 
No.  2365  parted  at  the  pin. 
JJo,  2366  parted  12"  from  pin. 


TK8T8   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

J  OR  ^o,  8  W.  B.  H.  &  Son  Cotton. 

lTwi8tedllne.l 


515 


Applied 
loRda. 

No.  2 

Elongation  in  6  feet 

367.                        No.  2368. 

1 

No.  2369. 

Total. 

Suooea- 
Bive. 

TolAl. 

SuooeB- 
sive. 

TotaL 

Baoces- 
aive. 

Pounds. 

50 
100 
200 
300 
400 
fiOO 
GOO 
676 

0 
700 

0 
710 

0 

InehM. 
4.75 
6.75 
9.80 
12.20 
14.20 
15.50 
17.00 

Inches. 

""ibb" 

3.05 
2.40 
2.00 
1.30 
1.50 

Inehe9. 
3.80 
6.00 
9.00 
11.50 
13.00 
14.75 
16.00 
16.50 
6.20 

IneheM. 

Inehs9. 
3.60 
5.50 
9.00 
11.50 
13.40 
15.00 
16.40 

iMkes. 

2.20 
3.00 
2.5<) 
1.50 
1.75 
1.25 
.50 

1.90 
8.50 
2.50 
1.90 
1.00 
1.40 

18.95 

7.00 

1.26 

.17.80 

6.75 

1.40 

Mean  teusile  strength,  695  poundH. 
i^o.  2367  parted  at  the  pin. 
No.  2368  parteil  at  the  pin. 
No.  2369  parted  at  the  pin. 


No.  2  W.  E.  H.  &  Son  Cotton. 

f  Twiated  Une.1 


Applied 
loads. 

BIoDgation 

in  6  feet. 

No.  2255. 

No.  3256. 

No.  2257. 

TotaL 

InehM. 
8.60 
1L40 
13.60 

16.75 

Snooee- 
aive. 

Total. 

Suoces- 
aire. 

Total. 

Saooe«- 
sive. 

Poundt, 
50 
100 
150 
200 
242 
0 

250 
262 
292 

Jn<ihtM, 

InOiM. 
8.29 
12.00 
14.50 
16.25 

Inchot, 

""i*76' 
2.50 
L75 

Inehet. 
7.60 
10.00 
13.00 
15.25 
l«.*JO 
0.00 

Inehet. 

2.90 
2.20 
2.15 

2.50 

8.00 

2.26 

.95 

17.00 
17.515 

L25 
.25 

16.75 

.50 

19.00 

2,25 

Mean  tensile  strength,  265  pounds. 
No.  2256  parted  24"  from  the  pin. 
No.  2256  parted  at  the  pin. 
No.  2257  parted  6"  from  the  pin. 
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TESTS   OF   IRON,  STEEL,  AND. OTHER   MATERIALS, 


SHOT  LIVES. 

DETAILS  OF  TESTS  OF  B RAIDED  LINES. 

FIRST  SERIES. 

No.  4  Shot  Line. 
^^Coy^^  best  linen  gilling^  Ho.  26,  2-p{y. 

[Braided  line.] 


Applied 
loads. 

Elongation  in  6  feet 

No.  2236. 

No.  2287. 

No.  2238. 

Total. 

SaoceBsi^e. 

ToUl. 

Saooeasive. 

Total. 

SncoeaaiTe. 

Poundt, 
50 
100 
150 
100 
192 
200 

Inehet. 

3  10 

6.00 

7.60 

8.40 

Inches. 

IneheM. 
8.40 
5.00 
7.30 

Jneku. 

Ineke$. 
3.70 
5.80 
7.75 

IfUikM, 

2.60 
1.60 
.86 

2.20 
1.70 

2.10 
1.95 

8.W 

.85 

HJiO 

1.20 

' 

Mean  tensile  strength,  194  pounds. 
No.  2236  parted  15"  from  pin. 
No.  2237  parted  3"  from  pin. 
No.  2238  parted  36''  from  pin. 


No.  4  Shot  Linb. 
Smith  &  Dove  No.  16  5ply  linen  shoe-thread. 

LBraidedline.] 


^ssi'r' 

Elongation  in  6  feet 

No.  2230. 

No 

2240. 

No.  2941. 

1 

Total. 

Saccetaive. 

Total. 

Snoooasive. 

Total. 

SuooeaaiTe. 
Inehes. 

PoundM. 
50 
75 
100 
125 
136 
143 
150 
153 

Jnchet. 
1.05 

Ineh$9. 

Itiehtis. 
J.  45 

InehM, 
1.40 
3.00 
8.66 
11.26 

1.60 

5.65 

•  2.W 

1.86 

3.40 

2,  lib 

9.10 

7.65 

tl.40 

2.30 

n.  0 
11.AO 

7.66 
.50 

Mean  tensile  stren^irth,  144  pounds. 
No.  2239  j)arted  36"  from  pin. 
No.  2240  parted  2"  from  pin. 
No,  224r  parted  at  middle. 


TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  4  Shot  Line. 
Barhour*s  ^-cord  linen  Hhoe-threadj  95  cenU. 

[Braided  Hne.] 
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Applied 
loailfl. 

Pound§. 
60 
76 
100 
125 
160 
175 
190 
197 
200 

Elongation  in  6  feet. 

No.  2242. 

No.  2243. 

No.  2244. 

Total. 

/ne/i««. 
_     3.90 
•     4.90 

aoo 
aoo 

7.40 

a  10 

Siiccen- 
sive. 

Total. 

Sacoee- 
Bive. 

TotaL 

Saoo«e- 
eiTe. 

JneheM. 

Jnelua. 

InehM. 
4.80 

Ineket. 

Inehet. 
4.50 

I.IK) 
1.10 
.90 
.60 
.70 

a40 

2.10 

a65 

2.15 

7.76 

L35 

a  10 

1.45 

8.W 

.60 

8.95 

.60 

8.M 

.55 

Mean  tensile  strength,  198  pounds. 
No.  2242  parted  24'^  from  the  pin. 
No.  224;^  parted  15^'  from  the  pin. 
No.  2244  parted  at  the  middle. 


No.  4  Shot  Line. 

Barbouf^s  S-oord  linen  ahoe-thread^  95  cents  per  pound.    Same  stack  as 
Barbauf^s  U-oordj  at  95  cents  per  pound. 

[Braided  line.J 


Applied 
loads. 

Elongation  in  6  feet 

No.  2845. 

No.  2240. 

No.  2247. 

Total. 

Saoees- 
aire. 

Total. 

Snooea. 
•Ive. 

Total. 

Sncoea- 
aive. 

Petmdt. 
60 
100 
160 
181 
197 
199 

4.26 
a60 
a  15 

Inehet, 

InehM. 

4.40 

a40 

7.75 

8.80 

Jnehes. 

""ioo'" 

1.36 
1.05 

Jnehet. 
a45 
5.60 
7.25 

Jnehee, 

2.25 
1.05 

2.15 
1.86 

sjoo 

.76 

9.10 

.95 

Mean  tensile  strength,  192  pounds. 
No.  2245  parted  36'^  from  the  pin. 
No.  2246  parted  3&'  from  the  pin. 
No.  2247  parted  at  the  middle. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  4  Shot  Line. 
Barbour^s  6-cord  linen  shoe-thready  95  cenU 'per  pound. 

[Braided  line.] 


Applied 
loads. 

Elongation  in  6  feet 

No.  2248. 

No.  2240. 

XO.2S50. 

TotaL 

Sncces- 

SlTC. 

Total. 

Succes- 
sive. 

Total. 

Bncoes- 
sire. 

Pimnda. 
60 
100 
160 
100 
179 

4.25 

7.20 

8.70 

9.95 

Ineh€M, 

Inehea. 
6t00 
7.05 
9.10 

Tnchei. 

Tnehes. 
0l2S 

Inches. 

9.05 
L50 
.55 

2.06 

L45 

9.60 
1.65 

10.00 

.00 

9.75 

.50 

Mean  tensile  strength,  171  pounds. 
No.  2248  parted  24^'  jQpom  pin. 
No.  2249  parted  8"  from  pin. 
No.  2260  parted  24^'  from  pin. 


No.  4  Shot  Line. 
No.  12,  S'ply  cotton  yam. 

[Braided  line.) 


Applied 
loads. 

No.  2251. 

No.  2252. 

No.  22.%). 

No.  2254. 

Total. 

Suooes- 
uive. 

Total. 

Snooee- 
sive. 

Total. 

Sncces- 
sive. 

Total. 

Sacees- 
slve. 

Pounds. 
50 
75 
100 
192 
127 
140 
150 

Inches. 
8.50 
12.40 
14.00 

Inches. 

*8.00" 
1.00 

Inches. 
11.60 

Inches. 

Inches. 
9.00 
12.50- 
15.00 

Inches. 
9.50 

Inches. 
11.00 
14.00 
16.00 

17.50 

Inchss. 

"iloo" 

2.00 

1.50 

10.00 

4.60 

I7.50 

1.50 

17.50 

2.50 

17.50 

aoo 

Mean  tensile  strength,  135  pounds. 
No.  2251  parted  24^'  from  the  pin. 
No.  2252  parted  at  the  middle. 
No.  2253  parted  24''  from  the  pin. 
No.  2254  parted  at  the  middle. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  4  SHOT  Line. 
Bcurbauf^s  heat  gilling  thread  (linen). 

[Braided  Una] 


519 


Applied 
loeds. 

Blongation  in  6  feet. 

No.  2260. 

No.  2260. 

Ko.  2261. 

Total. 

Sooces- 
sire. 

Total. 

•Suocea- 
■ive. 

Total. 

Sooces- 
sive. 

Poundt. 
SO 
100 
150 
200 
260 
276 
282 

Inehtt, 
2.60 
3.  GO 

•^4.60 

6.40 

&00 

6^ff 

Ineh, 

■"L*66" 

.90 
.90 
.60 
.86 

Inchtt. 
2.20 
8.25 
4.20 
4.96 
6.66 

Jndut, 

Inehet. 
2.90 
4.10 
5.30 
6.20 
7.00 
7.90 

Inehet. 

1.05 
1.05 
.75 
.60 

U20 

1.26 

.90 

.80 

.20 

6.5iO 

.65 

Mean  tensile  strength,  278  pounds. 
No.  2259  parted  6"  from  the  pin. 
No.  2260  parted  at  the  pin. 
No.  2261  parted  at  the  pin. 


No.  4  Shot  Likb. 
^'Cay^  best  linen  gilUngy  JVb.  30,  2^2y. 

[Braided  line.] 


Applied 
loads. 

Elongation  in  6  feet 

No.  S2Q8. 

No.  2388. 

No.  2264. 

TotaL 

Saoces- 
sive. 

Total. 

Sncces- 
sive. 

TotaL 

Inehet. 
2.35 
8.60 
4.65 
5.60 
6.10 
6.9ff 

Snooes- 
sive. 

Foundt. 
60 
100 
150 
200 
260 
268 
296 
300 

Inehet. 
2.60 
4.10 
5.20 
6.00 
6.65 

Inehet. 

Inehet, 
2.75 
4.00 
&05 
5.80 
6.75 

Inehet, 

Inehet. 

1.60 

tio 

.80 
.65 

1.25 

1.05 

.75 

1.25 
.05 
.05 
.60 
.16 

7M 

.65 

y.4o 

.75 

Mean  tensile  strength,  289  poands. 
No.  2262  parted  24"  from  pin. 
No.  2263  parted  at  the  pin. 
No.  2264  paHed  36''  from  pin. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  4  Shot  Line. 
"  Oay^  best  linen  gilUngj  No.  16,  3-pIy. 

'(Braided  line.] 


4.ppUed 
loadft. 

Bloogation  in  6  feet. 

No.  2266.                         No.  2266. 

No.  2267. 

1 

i      ToUl. 

1 

Saooee- 

•ive. 

Total. 

Saeoes- 
siTe. 

fwmda, 
60 
100 
150 
200 
282 
286 
237 

2.76 
4.40 
6.75 
6.70 

Jnchea. 

Inthti. 
2.75 

InOitt. 

2.60 
4.25 
5.60 
6.50 
.  7.00 

1 

1.66 
1.35 
.05 

4.35 
5.60 
6.50 

1.60 
1.15 
1.00 

1.65 

1..15 

.00 

.50 

r.9o 

.50 

7.19 

.65 

Mean  tensile  strength,  235  ponnds* 
No.  2265  parted  at  the  pin. 
No.  2266  parted  24''  from  pin. 
No.  2267  parted  24''  from  pin. 


No.  4  Shot  Line 
Smith  &  Dove  best  linen  sail  twine. 

[Braided  line.] 


isir 

Elongation  in  6  feet. 

No.  2266ik 

Na  2266a. 

No.  2267a.           j 

ToUL 

Saceee. 
•ive. 

Total. 

Sacces- 
eive. 

TotoL 

Sacoee- 
eive. 

Poundt. 
60 
60 
75 
100 
125 
150 
152 
156 

Incks*. 
1.80 

InchM. 

1.05 
3.00 
6.20 
7.25 
&60 
0.75 

......J... 

2.20 
2.05 
1.25 
1.26 

1.30 

Inchf. 

5.50 
7.80 

aso 

1.80 
1.60 

6.00 

6.20 

ICtlft 

2.25 

fJO% 

L20 

10.00 

.25 

Mean  tensile  strength,  153  poands. 
No.  2265a  parted  24"  from  pin. 
No.  2266a  parted  12"  from  pin. 
No.  2267a  parted  24"  from  pin. 


TESTS  OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  4  Shot  Line. 
Italia/n  hemp, 

[Braided  lioe.] 
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Applied 
loada. 

Elongation  in  6  feet 

Ko.2268. 

No.  2260. 

No.  2270. 

ToUl. 

Saoces- 
eire. 

ToUl. 

Snooes- 
siTe. 

Total. 

Saooes- 
Hive. 

Poundt, 
50 
109 
'     IfiO 
184 
200 
205 
216 

Tnehea. 
2.00 
3.60 
5.00 

Inehet. 

InehM. 
2.10 
8.05 
4.85 

JnehsM. 

1.66 

Inehea. 

1.60 
1.40 
1.00 

1.55 
1.20 

3.26 
4.30 

1.00 
1.05 

6.00 

1.15 

5.40 

1.10 

•a^ 



•^1 

Mean  tensile  strength,  202  pounds. 
No.  2268  parted  at  the  pin. 
No.  2209  parted  24'^  from  pin. 
No.  2270  parted  24"  from  pin. 


No.  4  Shot  Line. 
"Coy'*  best  linen  gilUng^  No.  30,  S-ply. 

[Braided  line.] 


YiT 

Ne.2271. 

No.  2272. 

No.  2273. 

Total. 

Saooes- 

sive. 

Total. 

Suooes' 

sive. 

Total. 

Succes- 
sive. 

Powidi. 
56 

100 
150 
MO 
260 
200 
281 

2.60 
3.60 
4.80 
5.40 
6.30 

In^. 

Ineh«». 
3.25 
4.40 
5.66 
6.50 
7.26 

Inehet, 

Inehet. 
3.60 
5.00 
6.20 
7.20 
8.00 
8.90 

InehM. 

1. 00 
1.20 
.60 
.00 

1.15 
1.25 
.85 
.75 

1.40 
1.20 
1.00 
.80 
.20 

•4iO 

.80 

84>0 

.75 

Mean  tensile  strength,  274  ponnds. 
No.  2271  parted  at  the  pin. 
No.  2272  parted  36"  from  pin. 
No.  2273  parted  12"  from  Din. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER  MATERIALS. 

IfTo.  4  Shot  Line. 
"Coy''  best  linen  gilling^  Ifo.  40,  2'ply. 

TBrAlded  line.] 


Applied 
loads. 

Elongation  in  6  feet. 

No.  2274. 

No.  2275. 

No.  2276. 

Total. 

Soooee- 
slye. 

Total. 

Snccet- 
aive. 

Total. 

Sncces- 
aive. 

Powidt. 
50 
100 
160 
200 
236 
2U 
250 
260 

IneheM. 
2.75 
5.50 
7.86 
&45 

InchBt. 

InehM. 
2.80 
5i80 
7.10 
8.80 
9.M 

InOiM. 

1.80 
4.60 
6.40 
7.60 

Inehet. 

■■"2.*70" 
1.90 
1.20 

2.75 
1.85 
1.10 

2.50 

1.80 

1.20 

.90 

9.60 

L15 

9.00 
9.90 

1.40 
.20 

Mean  tensile  strength,  247  poands. 
^o.  227 A  parted  24'^  from  pin. 
Ko.  2275  parted  15^'  from  pin. 
No.  2276  parted  24^'  from  pin. 


No.  4  Shot  Linx. 
yo.  26  3-j)Jy  MarshalPs  Unen  thread. 

[Braided  line.] 


loada. 

No.  2277. 

No.  2278. 

No.  2279. 

TotaL 

Saccee- 
aive. 

Total. 

Snoces- 
alTe. 

Tout. 

2.70 
4.90 
6.36 
7.50 

Snooea- 
Blve. 

'"  2.*20'* 
1.45 
1.15 

Pimndt. 
50 
100 
160 
200 
280 
283 
249 

IfUihet. 
8.60 
5.10 
0.40 
7.35 

Inehu. 

8.40 
6.40 
6.76 
8.00 
8.40 

Inehu, 

2.00 
1.85 
L2& 
.40 

8.90 

.65 

S.40 

.90 

Mean  tensile  strength,  237  poands. 
No.  2277  parted  12''  from  the  pin. 
No.  2278  parted  36"  from  the  pin. 
No.  2279  parted  at  the  middle. 


TESTS   OF  IRON,    STEEL,   AND  OTHER  MATERIALS. 

No.  7  Shot  Line. 
^^Ooy"  lest  linm  giUingj  No.  16,  3^ly. 

[Braided  liBA.] 
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Applied 
loada. 

Blongstloiilxi6feet. 

No.  2280. 

No.  2281. 

No.  2282. 

TotoL 

Sneoee- 
•Ive. 

TOUI. 

Suocee- 
•ive. 

Totri. 

Sncoes- 
sl^e. 

Pounds. 
50 
100 
200 
800 
400 
461 
466 
473 

InehM. 
1.40 
2.75 
4.85 
6.80 
a40 

IneKes. 

Inches. 
1.60 
2.40 
5.10 
7.00 
8.75 
9.M 

Inches. 

Inches. 
1.65 
2.40 
5.20 
7.20 
a85 

Inches. 

1.35 
2.10 
1.05 
LOO 

.80 
2.70 

.76 

.75 
2.80 
2.00 
1.66 

104M> 

1.16 

9«II0 

LIO 

Mean  tensile  strength,  467  pounds. 
No.  2280  parted  at  the  middle. 
No.  2281  parted  at  the  middle. 
No.  2282  parted  at  the  middle. 


No.  7  Shot  Line. 
^^Coy"  best  linen  gUling,  No.  25, 2^^. 

[Braided  line.] 


Apgied 
loads. 

ElongKtioiiiiiefeet. 

No.  2288. 

No.  2284. 

No.  2285. 

Totid. 

Siiocee- 
sive. 

Total. 

Saoces- 
sive. 

Total. 

Socoee- 
siTO. 

Pounds. 
50 
100 
200 
300 
400 
500 
505 
512 

.     61^ 

Inches. 
2.10 
8.35 
4.85 
6.25 
7.50 
8.70 

Inches. 

Indies. 
2.00 
3.00 
4.70 
6.00 
7.20 

Inches. 

'""i.oo" 

L70 
L80 
L20 

Inches. 
LOO 
2.76 
4.45 
5.80 
7.00 

Inches. 

1.15 
LOO 
1.40 
L25 
L20 

L16 
L70 
L85 
L20 

8.40 

L20 

SJM 

1.25 

9.oa 

.80 

Mean  tensile  strength,  510  pounds. 
No.  2283  parted  at  the  pin. 
No.  2284purted  24''  from  pin. 
No.  2285  parted  24''  firom  piiu 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  7  Shot  Linb. 
"Coy^  best  linen  gilUng^  No.  30,  2'ply. 

[Braided  lioe.] 


Applied 
loads. 

Slongattoninefeet 

No.  2280. 

No.  2287. 

No.  2288. 

Total. 

Sacoes- 
aive. 

Total. 

Socoee* 
Bive. 

Indies. 

Total. 

Inches. 
1.06 
2.25 
5.00 
7.00 

Saooea- 

aive. 

Pounds. 
50 
100 
200 
300 
400 
405 
482 
497 

Inches. 
1.75 
3.00 
6.50 
7.40 
9.10 

Inches. 

Inches. 
1.75 
2.00 
&20 
7.25 

Inches. 

1.25 
2.50 
1.00 
1.70 

.85 
2.00 
2.05 

.00 
2.76 
2.00 
LSO 

•••O 

1.75 

10.90 

1.10 

9.ya 

1.25 

Mean  tensile  strength,  461  pountls. 
No.  2280  parted  36''  from  pin. 
No.  2287  parted  at  the  pin. 
No.  2288  parted  8''  from  pin. 


No.  7  Shot  Line. 
^Coy"  best  linen  gillingy  No.  30,  S-ply. 

[Braided  Une.] 


Applied 

lOftdB. 

BlongationiiiOfeet. 

N0.2289L 

No.  2200. 

N0.229L 

Total. 

Sneoee. 
sive. 

Total. 

SacceA- 
Hive. 

Total. 

Inches. 
1.00 
1.70 
6.00 
7.00 
8.56 
9.00 

Suooes- 
•iye. 

Pmmds. 

00 
100 
200 
800 
400 
415 
450 

0 

Inches. 
1.76 
^20 
5.50 
7.05 
0.20 

Inches. 

Inches. 
1.20 
2.20 
5.20 
7.00 
&70 

Inches. 
'""i.oo"* 

3.00 
1.80 
1.70 

Inches. 

45 

3.30 

2.15 
1.55 

:t6" 

3.80 

2.00 

1.56 

.45 

10.00 

1.12 

.80 

9.99 

.55 

Mean  tensile  strength,  438  pounds. 
No.  2289  parted  at  the  pin. 
No.  2290  parted  at  the  pin. 
No.  2291  parted  36''  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  7  Shot  Line. 
"  Coy  "  best  linen  ffiUing^  No.  40, 2'ply. 

[Bnad«d  line.] 
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Applied 
loads. 

No.  2202. 

Ko.  2203. 

Ko.  2204. 

Tofcal. 

Saooea. 

sive. 

TotaL 

Saooea- 
sive. 

Total. 

Sncoea- 
sive. 

Powndg. 

60 
100 
200 
800 
400 
454 

0 
466 

InehsM. 
2.40 
3.20 
0.06 
0.20 
11.10 

14.90 
3.76 

Inehet. 

IneKM. 
2.00 
2.00 
OLOO 
8.00 
10.40 

Inehet. 

Inehet, 

Jnehe$. 

.80 
3.46 
2.55 
1.90 
1.40 

.90 
8.10 
2.60 
1.80 

2.90 
0.00 
&40 
10.20 

3.10 
2.40 
1.80 

6.70 
11.00 

1.00 

(^ 

425 
500 
0 

"isiJoo" 

3.00 

""i'so"' 

Mean  tensile  strength,  473  poands. 
No.  2292  parted  6"  from  pin. 
No.  !.'293  parted  at  the  pin. 
No.  2294  parted  24''  from  pin. 


No.  7  Shot  Line. 
Barbour^s  6-cord  linen  shoe-thready  57  cents  per  pound. 

(Braided  Une.] 


Applied 
loads. 

Elongation  in  6  feet 

No.  2296.                        No.  2l'96. 

No.  2297. 

Total. 

Inehet. 
1.80 
2.25 
3.65 
4.70 
6.50 
•.40 

SuCCeS«          Total 

Snoees- 
sive. 

Total. 

Snoees- 
sive. 

Poundf. 
60 
JOO 
200 
300 
400 
402 
500 
565 

Inehet, 

Inehet. 
2.00 
3.00 
4.40 
5.40 
6.16 

■  •.9©' 

Inehet. 

Inehet. 
2.00 
3.00 
4.25 
6.20 
6.00 

6.'76'" 

7.10 

Inehet, 

.05 
1.40 
1.05 
.80 
.90 

1.00 
1.40 
l.OO 
.75 

.*75' 

1.00 
1.25 
.05 
.80 

.70*' 

.40 

Mean  tensile  strength,  516  pounds. 
No.  2295  parted  8"  from  pin. 
No.  2296  parted  at  the  middle. 
1^0.  2297  parted  IV  from  pin. 
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TESTS   OP   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  7  Shot  Line. 
Barhour^s  d-oord  linen  shoe  thready  95  cents  per  pound. 

[Braided  line.] 


Applied 
loads. 

Pounds. 

50 
100 
200 
300 
400 
474 
482 
493 

0 

Ko.2 

Elongation  in  6  feet. 

298. 

No.  2209.                        No.  2300. 

Total. 

Snccoft- 
slvo. 

Total. 

SaccoH- 
sive. 

Inches. 

.'oi" 

4.45 

1.26 
1.40 
1.10 

Total. 

Inches. 
1.90 
2.40 
5.90 
7.90 
9.65 

Sacoee- 
Hive. 

Inchet. 
1.50 
2.40 
6.25 
8.40 
10.00 

Inches. 

.96* 

3.85 
2.15 
1.60 

Inches. 
1.65 
2.30 
6.75 
9.00 
10.40 

ii.fto 

Inches. 

.50 
8.50 
2.00 
1,75 

10.50 

.85 

11.00 

3.40 

1.00 

Mean  tensile  strength,  483  pounds. 
No.  2298  parted  at  the  pin. 
No.  2299  parted  24"  from  pin. 
No.  2300  parted  24"  from  pin. 


No.  7.  Shot  Line. 
Barbour^a  Hoard  linen  shoe-thread^  95  cents  per  pound, 

[Braided  line.] 


No.  2: 

Total. 

In-ihes. 
1.90 
3.00 
4.50 
5.80 
6.85 

»1. 

Elongation  in  6  feet. 

Applied 
loads. 

No.  2: 

302. 

Saooes- 
sive. 

No.  2303.      . 

Sncoes- 
sive. 

Inches. 

Total. 

Total. 

Inches. 
2.10 
2.76 
4.20 
5.40 
6.55 
7.90 

Succes- 
sive. 

Pfntnds. 
50 

Inches. 
1.76 
2.60 
4.10 
5.30 
6.40 

Inches. 

Inches. 

100 
200 
300 
400 
492 

1.10 
1.50 
1.30 
1.06 

.85 
1.60 
1.20 
1.10 

.66 
1.46 
1.20 
1.16 

.65 

500 

8.00 
8.90 

1.16 
.20 

r.30 

.90 

620 

Mean  tensile  strength,  504  ponnds. 
No.  2301  parted  6"  from  pin. 
No.  2302  parted  15"  from  pin. 
No,  2303  parted  36"  from  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  7  Shot  Line. 
Barbour's  best  gilling  thread  {linen). 

[Bnided  line.] 


527 


Applied 
load*. 

Elongation  m  6  feet. 

Ko.  2304. 

No.  2305. 

Ko.2306. 

Total. 

Socces- 
aive. 

Total. 

Snoces- 
slve. 

ToUl. 

Suoces-  1 
eive. 

Pounds. 
60 
100 
200 
300 
400 
478 
600 
510 
627 

Inches. 
2.00 
3.00 
5.20 
6.70 
&00 
9.00 

Inches. 

Inches. 
2.10 
8.36 
5.20 
6.80 
8.20 

'inches. 

Inches. 
1.70 
2.'60 
4.35 
6.00 
7.20 

Inches. 

1.00 
2.20 
1.60 
L80 
1.00 

1.26 
L85, 
1.60  • 
1.40 

.00 
1.76 
1.66 
1.20 

&20 

1.00 

9.M 

1.30 

8.60 

.40 

Mean  tensile  8trength,  505  pounds. 
No.  2304  parted  18"  from  pin. 
No.  2305  parted  C  from  pin. 
No.  2300  parted  24"  from  pin. 


No.  7  Shot  Line. 
Smith  &  Dove  No.  16, 5'ply  {linen  shoe-thread). 

[Braided  line.] 


Applied 
load*. 

Elongation  in  6  feet. 

No.  2307. 

No.  280& 

No.  2309.- 

TotaL 

Sacceii- 
sive. 

Total. 

i.ob 

2.80 
4.40 
6.75 
8.20 
9.00 

Snccee- 
8ive. 

Total. 

SncoM- 
sive. 

Pounds. 
60 
100 
200 
SOO 
400 
489 
402 
500 
527 

Inches. 
2.25 
8.30 
5.10 
7.20 
8.70 

Inches. 

Inches. 

.90 

1.60 

2.36 

1.45 

.80 

Inches. 
2.30 
3.00 
4.65 
6.70 
8.30 

Inches. 

1.05 
1.80 
2.10 
1.50 

.70 
1.05 
2.05 
1.60 

9.00 

.70 

10.15 
lO.OO 

i.45 
.75 

Mean  tensile  strength,  505  pounds. 
No.  2307  parted  6''  from  pin. 
No.  2308  parted  24''  from  pin. 
N'o.  2309  parted  at  middle, 
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TESTS   OF   IRON,  STKEL,  AND   OTHER   MATERIALS. 

No.  7  Shot  Line. 
Smith  &  Dove^H  best  linen  nail  twine. 

'    [Braided  line.1 


Applied 
loads. 

BloDfiratioii  in  6  feet. 

No.  2310.                         No.  2311. 

No.  2312. 

Total. 

Inches. 

.76 

1.00 

Succes- 
sive. 

Total. 

Inches. 
.65 

.85 
1.25 

Sacoes* 
sive. 

Inches. 

Total. 

Inches. 

,70 

1.00 

1.36 

1.46 

Saoces- 
sive. 

Inches. 

.'36* 

.35 
.10 

Pounds. 

60 
100 
160 
188 
190 
200 
250 
800 
350 
360 

0 
370 

0 

366 
378 
896 

Inches. 

.25 

.20 
.40 

1.76 
8.40 
8.40 
10.20 
12.40 
12.70 
10.00 

.50 
1.65 
5.00 
1.80 
2.20 

.30 

3.20 
7.50 
10.70 

2.20 
4.30 
3.20 

3L10 
9.05 
10.70 
12.40 

1.65 
6.96 
1.6S 
1.70 

13.40 

10.00 
13.25 

1.00 

J3.90 

2.56 

13.40 

.70 

Mean  tensile  strength,  381  pounds. 
No.  ^10  parted  12"  from  pin. 
No.  2311  parted  6''  from  pin. 
No.  2312  parted  at  middle. 


No.  7  Shot  Line. 
MarshaWs  linen  thread 

[Braided  line.] 

^sst 

Elonj(ationin6feet. 

Na2318. 

No.  2314. 

Naa 

Total. 

Inches. 
.00 
1.65 
4.50 
6.40 
&00 

BISl 

Total. 

Inches. 
1.00 
1. 50 
4.30 
6.00 
7.50 

Succes- 
sivo. 

Total. 

Succes- 
sive. 

Inches. 

SueoM- 
sive. 

Pounds. 
50 
100 
206 

300 
400 
471 
476 
478 

Inches. 

Inches. 
1.60 
2.20 
5.00 
7.00 
8.40 
9.30 

< 

Inches. 

.60 
2.80 
1.70 
1.50 

.70 
2.80 
2.00 
1.40 

.90 

.75 
2.85 
1.90 
1.60 

's.fi 

.75 

8.40 

.80 

1 

Mean  tensile  strength,  475  pounds. 
No.  2313  parted  24"  from  pin. 
No.  2314  parted  36"  from  pin: 
No.  2315  partjied  at  the  pin. 


TESTfiJ   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  7  Shot  Line, 
ItaXia/n.  hemp. 

[Braided  line.]     • 
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Yoir 

SloiiffationinOfeet. 

No.  2316. 

No.  2317. 

No.  2318. 

Total. 

haoceih 
eive. 

Total. 

Suooea- 

alve. 

TotaL    . 

oiiooes' 
•tre. 

Pounds, 
50 
100 
200 
300 
400 
478 
497 
500 
522 

JneAei. 
8.00 
8.10 
&10 
6L86 
8  20 

Inches. 

Inches. 
1.40 
2.66 
4.60 
6.50 
a  25 
•.SO 

Inches. 

Inches. 
1.46 
2.75 
4.66 
6.86 

aoo 

Ineh€s. 

1.10 
2.00 
1.76 
1.36 

1.26 
1.05 
1.90 
1.76 

1   AS 

i.30 
LOO 
L70 
1.65 

9.M 

1.80 

1 

9.40 
9.U 

1.40 
.26 

i 

Mean  tensile  strength,  499  ponnds. 
No.  2316  parted  at  the  middle. 
No.  2317  parted  24''  from  the  pin. 
No.  2318  parted  'M2  from  the  pin. 


No.  7  Shot  Link. 
No.  12  S'ply  cotton  yam. 

(Braided  line.] 


^fiT 

Elongation 
No.  2! 

in  6  feet. 

Na2319. 

S20.                        No.  2821. 

Total. 

Sooces- 

Total. 

Indus. 
3.10 
&30 
8.00 
10.40 

Succea- 
aive. 

Total. 

Snccea- 
eivb. 

Pfmnds. 

56 
100 
150 
200 
244 

6 

250 
800 
350 
374 

0 

265 
394 

Indus. 
8.60 
6.20 
&60 
11.00 
12.60 
7.75 
13.30 
14.80 
16.40 

10.80 
17.20 

Inches. 

Indus, 

Indus. 
8.00 
5.40 
8.00 
10.00 

Indus. 

2.60 
2.40 
2.40 
1.60 

3.20 
2.70 
2.40 

2.40 
2.60 
2.00 

.70 
1.50 
1.60 
1.05 

12.40 
14.00 
15.50 

4.30 

2.00 
1.60 
1.50 
1.00 

iioo            2.00 
13.50            1.50 
16.40            1.90 

:*::::::::::"■-!*.::::. 

iy.od 

1.60 

Mean  tensile  strength,  381  pounds. 
No.  2319  parted  16''  from  the  pin. 
No.  2320  parted  at  the  pin. 
No.  2321  parted  at  middle. 
H.  Ex.  14 34 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 


i^"  Russia  Jieiap. 

ITwiftted.) 


Applied 
loada. 

SlongAtioii  in  6  feet. 

No.  2322. 

No.  2888. 

No.  2324. 

Total 

Saooen- 
slve. 

Total 

Sucoee- 

■iye. 

Total 

Sncoee- 
sive. 

Poundg. 

60 
100 
200 
300 
400 
500 
000 
700 
800 
816 
802 

0 

IneheM. 
2.00 
8.00 
4.00 
6.00 
6.66 
&00 
0.60 
7.00 
7.26 

Indui. 

InehM. 
3.26 
3.10 
4.86 
6.10 
6.76 
0.20 
flu  70 
7.06 

y.90 

InehM. 

Jnehet. 
2.00 
2.76 
4.00 
480 
6.60 
6.00 
6.46 
6i80 

Inches. 

1.00 
1.00 
1.00 
.96 
.46 
.50 
.50 
.26 

.86 

1.26 
.76 
.66 
.46 
.60 
.36 
.26 

.75 
1.26 
.00 
.60 
.50 
.45 
.46 

y.M 

.20 

8.M 
4.10 

.76 

Mean  teusile  strength,  836  pounds. 
No.  2322  parted  at  the  pin. 
No.  2323  parted  at  the  pin. 
No.  2324  parted  at  the  pin. 


TESTS   OF    IRON,  STEEL,  AND   OTHER   MATERIALS. 


531 


13 


s 


» 
CO 

p 

o 

I 

5 
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TESTS   OF  IBON,  ST££L,  AMD   OTHEB  MATEBIALS. 


SHOT  USES. 

DETAILS  OF  TESTS,  SECOND  SERIES. 

No.  2370. 

Poke  Manili/a.,  Size  if. 


^isr 

Elongation  in  6  feet. 

Permaoent 

set. 

B«niark8. 

Totol. 

-SnccMsive. 

Poundf. 
100 
200 
300 
400 
600 
600 
600 
400 
800 
200 
100 
100 
200  . 

*        800 
400 
600 
600 
700 
800 
846 
0 

2.34 
3.68 
4.80 
6.06 
6.66 
7.87 
7.80 
7.20 
7.00 
6.73 
6.48 
5l72 
6.12 
&60 
6.91 
7.20 
7.60 
7.85 
8.16 
8.26 

Ineket, 

Inthet. 

Twisted  line. 
Tensile  strength. 

1.84 
1.22 
1.16 
.70 
.72 

—  .07 

—  .10 

—  .20 

—  .27 

—  .81 

+:S 

.48 
.81 
.29 
.80 
.86 
.80 
.10 

1.60 

3.65 

.      5l10 

5.60 



Parted  at  the  pin. 


No.  2371. 
PuBE  Manilla  Oablb^  Size  if. 


^isr 

Elongation  in  6  feet 

Permanent 
set. 

Bemarks. 

ToUl. 

InchM. 
1.86 
2.84 
4.52 
6.83 

ao5 

9.15 
9.10 
9.00 
8.80 
8.64 
8.17 
7.20 
7.73 
&24 

a66 

9.00 
9.84 
a40 

Snccessire. 

PoUfMlf. 

100 
200 
800 
400 
600 
600 
600 
400 
300 
200 
100 
100 
200 
800 
400 
600 
000 
670 
0 

Inchet. 

InOiM, 

Twisted  line. 

.'98 
2.18 
2.81 
1.22 
1.10 

—  .05 

—  .10 

—  .20 
-.26 

—  .87 

^:g 

.61 
.81 
.45 
.84 
.06 

.88 
4.'26" 

6.62 

6.66 

Parted  1  strand  at  the  pin. 


TESTS   OF  IBON,  STEEL,  AND  OTHER   MATEBIALS. 

No.  2372. 
Hemp  Gable,  Size  if. 


533 


^^sr 

set. 

Remarks. 

ToiaL 

SjxccneXro. 
InekM, 

Potmdt. 
100 
200 
300 
400 
600 
000 
600 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
700 
800 
842 

IneUs. 
1.66 
2.88 
8.40 
4.31 
6i20 
6.02 
5.86 
5.74 
5.67 
5.40 
6.06 
i.85 
4.76 
6.11 
6.40 
8.7J 
6.05 
6.50 
8.03 
7.15 

Twiated  Un«. 
TenaUe  streoKth. 

.78 
1.07 
.01 
.89 
.72 
-.07 

—  .11 

—  .17 

—  .17 

—  .36 
+  .55 

.40 
.36 
.28 
.31 
.34 
.46 
.43 
.22 

1.00 

2.30 

8.80 

Parted  1  strand  2^"  from  the  pin. 


ISo,  2373. 
Italian  Line,  i|,  8-Thb£Ad  (Hemp). 


loads. 

Perroaneiit 

ToUl. 

Saccessive. 

set                              ii(sui»rKa. 

Potmdf. 
100 
200 
800 
400 
600 
000 
600 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
700 
800 
840 
0 

Incht$. 
2.30 
3.43 
4.40 
5.20 
&84 
6.43 
6.38 
6.19 
6.00 
5.78 
5.40 
4.52 
5.00 
6.47 
5.88 
tf.15 
6.45 
6.84 
7.24 
7.50 

Inehe*. 

1.13 
.97 
.80 
.64 
.50 

—  .10 

—  .14 

—  .19 

—  .22 
-.38 

.47 
.41 
.27 
.30 
.39 
.40 
.26 

1.70 

Twisted  line. 
TeosUe  strength. 

3.03 

4.12 

4.70 

5.66 

Parted  3  strands  W  from  the  pin. 
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TESTS   OF  IBON,  STEEL,  Am  OTHER  MATESULS. 

No.  2389. 

-^  ''Coy"  Best  Linbn  Gilldto,  No.  16,  3-Plt. 


^ssst 

ElongatioD  in  6  feet. 

Permanent 
set. 

Bemarka. 

Total. 

Successive. 

Pounds 
100 
200 
300 
200 
100 
100 
200 
300 
400 
428 
0 

JneheM. 
8.75 
5.24 
6.30 
6.05 
5.70 
6.37 
5.00 
6.46 
6.05 
7.15 

Ineliee. 

Inehet. 

Twisted  Une. 
Tensile  strength. 

1.40 

1.06 

-.25 

-  .35 

+1.07 

.53 

.55 

.50 

.20 

3.32 

4.30 

3.20 

Parted  at  the  pin. 


No.  2390. 
^  "OoY^  Best  Linen  Gilling,  Ko.25,  2-Ply. 


Applied 
loads. 

Elongation  in  6  feet 

Permanent 
set. 

Jnehes, 

Remarks. 

Total. 

Successive. 

Pounds. 
100 
200 
300 
200 
100 
100 
200 
300 
405 
0 

Inehes. 
3.04 
4.27 
5.15 
4.90 
4.54 
4.14 
4.72 
5.15 
5.75 

Jnehes. 

Twisted  line. 
Tensile  strength. 

1.23 

.88 

--  .25 

~  .36 

.43 
.60 

2.40 

3.14 

.85 

Parted  at  the  pin. 


No.  2391. 
^''o  ^*COY"  Best  Linen  Gilling,  No.  30,  2-Ply. 


Applied 

Elongatioi 

loads. 

Totul. 

Pounds. 

iTwhes. 

lOO 

8.57 

200 

4,Ki 

300 

5.67 

400 

6.25 

Successive. 


Inches. 


1.28 
.82 
.58 


Permanent 
set. 


Inthet. 
3.6o" 


Remarks. 


Twlstod  line. 
Tensile  strength. 


Parted  1  strand  24"  from  pin. 


TESTS   OF  IRON,  STEEL,  AND   OTHEB  MATERIALS. 

No.  2392. 

Sake  Line  as  No.  2391. 
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ApvlM 
loiiida. 

Elongation  in  6  feet. 

Permanent 
set. 

Remarks. 

Totel. 

Snooeeaive. 
Inches. 

PoundB. 
100 
200 
300 
400 
900 
200 
100 
200 
300 
400 
410 

Inches. 
3.45 
4.85 
5.75 
6.45 
&23 
&00 
5.20 
5.75 
6. 15 
6.55 
6.70 

Inches. 

TensUe  strength. 

1.40 

.M 

.70 

—  .22 

-.28 

+1.05 

.55 

.40 

.40 

.15 

2.86 

4.15 

Parted  24'^  from  pin. 


No.  2393. 


^  **CoY"  Best  Linen  Qilling,  No.  30,  3-Ply. 


^fiir 

Permanent 
set. 

Remarks. 

Total. 

SoceeaaiTe. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
402 
0 

Inches. 
3.55 
4.70 
5.46 
&C5 
6.00 
5.78 
5.40 
5.03 
5.50 
5.85 
6.17 
6.55 

Inches. 

Inches. 

Twisted  line. 
Tensile  strength. 

1.15 

.76 

.50 

-^  .05 

-  .22 

—  .88 
+1.08 

.47 
.35 
.32 
.38 

185 

4.00 

• 

1.55 

Parted  at  the  pin. 

No.  2394. 
A  "Coy''  Best  Linen  Gilling,  No.  40,  2  Ply. 


Applied 
loads. 

Elongation  in  6  feet. 

Permanent 

set. 

Remarks. 

ToUl. 

Inches. 
3.85 
5.20 
0.05 
5.80 
5.40 
5.10 
5.55 
6.05 
6.58 
6.70 

Soccessive. 

Pounds. 
100 
900 
300 
300 
100 
100 
200 
300 
400 
425 
0 

Inehfs. 

Inches. 

Twisted  line. 
Tensile  strength. 

i.35 
.85 

-  .25 

—  .40 
+1.10 

.45 
.50 
.53 
.12 

3.10 

4.00 

2.40 

Parted  at  the  pin. 
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TESTS  OF   IROK,  STEEL,  AND  OTHER   MATERIALS. 

No.  3395. 
^  Babbovb's  Linen  Shoe-Thbead,  G-Thbead. 


AppUed 

lOMls. 

Poundt. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
471 
0 

Slongation  in  6  feet. 

Bamarka. 

Total. 

SnoooMiye. 
InehsM. 

Mi. 

Inehet. 
4.0ft 
ft.  40 
6.12 
6.80 
6.68 
6.83 
6.03 
5.66 
6.06 
&46 
6.86 
7.00 

IndkM, 

Twlatedllae. 
Tansile  atniiRih. 

1.36 
.72 
.68 

-  .22 

-  .26 

-  .30 
+  .03 

.40 
.40 
.40 
.16 

8.60 

4.72 

8*70** 

Parted  at  the  pin. 


No,  2396. 
^  Barbour's  Linen  Shoe-Thread,  9-Strand. 


Applied 

Elongation  in  6  feet. 

Permanent 

Mt. 

JnehtM, 

Ramarka. 

ll*ikd8. 

Total. 

/tM9*«t. 

6.20 
6.73 
7.76 
8.72 
8.50 
8.20 
7.80 
7.22 
7.82 
8.40 
8.78 
0.80 

Succeasiye. 

P<mnd§. 
100 
200 
300 
400 
800 
200 
100 
100 
200 
800 
400 
606 

1.68 
1.02 
.97 

-  .-22 

-  .30 

-  .40 

.68 
.88 
.62 

4.03 

Twlatetl  line. 

6.83 

Parted  12^'  from  the  pin. 


TESTS   OK   IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  2397. 
^V  Barbodb-6  Liken  Shoe-Tbbeai),  11-Tbbead. 


587 


PoundM. 
100 

aoo 
aoo 

400 
300 

aoo 

100 
100 
200 
300 
400 
500 
868 

Slonirarloa  in  6  feet 

Penn»D«Dt 
■et. 

RemarkB. 

ToUl. 

Jnehe9. 
3.15 

Snooeaaiye. 

Inehu. 

IneluM, 

TwiAtod  line. 

4.44 

5  xa 

i.io 

7k 

3.45 

5  06    1               89 

5.70 
5.60 
5.24 
4.83 
6.38 
5.70 
6.02 
6.40 
6.60 

-  .25 

-  .10 

-  .36 
+  .73 

.50 
.87 
.32 
.38 
.20 

4.10 

Parted  36"  from  pin. 


No.  2398. 
^  Barboub's  Best  Gillino  Thread. 


Pmmdt. 
100 
200 
300 
400 
800 
200 
100 
100 

aoo 

800 
400 

800 
582 
0 

Elongation  in  6  faet. 

Penuanent 

mt. 

Remarka. 

Total 

8.48 
4.71 
6.66 
6.15 
6.00 
5.78 
5.45 
5.08 
6.50 
6.85 
6.24 
6.53 
6.00 

Sacceasire. 

Inches.          Jnehen. 

Twisted  line. 
Tenaile  atrength. 

1.28 
.84 
.60 

—  .15 

—  .22 

—  .33 
+1.06 

.47 
.35 
.30 
.28 
.88 

3.05 

3.97 

2.65 

Parted  at  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 
No.  2399. 

^  Smith  and  Dove  Sail  Twine. 


.^fiS? 

TotaL 

Inches. 
2.63 
3.63 
4.20 
4.TO 
4.60 
4.38 
4.10 
3.68 
4.16 

[iin6feet. 
Successive. 
Inch. 

Permanent 
set. 

Remarks. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
645 

Inches. 

Twisted  line. 
Tenailo  strength. 

1.00 
.67 
.50 

-  .10 
-.22 

-  .28 
+  .J3 

1.70 

2.75 

4.52                  .37 
4.80                  .28 
a.  10                .  IM 
5.40                  ..-M) 
5. 60                  .  *iO 

Parted  at  middle. 


No.  2400. 
j/V  Marshall's  Linen  Thread. 


Applied 
loads. 

Pounds. 
100 
200 
300 
400 
30U 
200 
100 
100 
200 
300 
400 
482 
0 

Blongatioi 

i 
Total.      1 

1  in  6  feet. 
Saccessive. 
Inches. 

Permanent 
set. 

Remarks. 

Inches. 
3.90 
6.25 
6  00 

Inches. 

TwislMl  linn. 
Tensile  strenfftb. 

i.85 

-7S 

3.50 

6.70    ;             .70 
6.57    ,        —.13 
6.80            —  .27 
6. 00            —  .  30 
r,.  50            +  .  78 
6.00                  .50 
a35    ,              .35 
6.68                  .33 



4.72 

6.80 

.12 

1.50 

Parted  at  the  pin. 


TESTS   OP   IRON,  STEfiL,  AND   OTHER   MATERIALS. 
No.  2401. 

Best  Italian  Hehp,  3^. 


539 


^t 

Pemumeot 

RemftrkA. 

T0UI1 

Saeoensiye. 

Poundt, 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
448 

Inehea. 
2.55 
8.70 
4.73 
5.42 
5.25 
5.08 
4.62 
4.15 
4.70 
5.15 
5.66 
6.70 

InchM, 

InekM. 

Twisted  Use. 
Tensile  strength. 

L15 

L08 

.60 

-  .17 

-  .22 

-  .41 
+  .80 

.66 
.45 
.40 
.15 

1.87 

3.85 

Parted  24^'  from  pin. 


No.  2402. 
^  Best  Russia  Hemp. 


YoSr 

ElongAtton  \h  6  feet. 

Permanent 
set.     ' 

Reraarks. 

Totia. 

Bnocessive. 

Pounds. 
100 
200 
800 
400 
800 
200 
100 
100 
200 
300 
400 
500 
600 
670 
0 

InehM. 
8.25 
4.80 
5.76 
0.58 
6.38 
6.15 
&80 
5.40 
5.05 
0.28 

7.10 
7.52 
7.80 

Inchss. 

Inches. 

TwiHtMl  line. 
TensUe  strength. 

.83 
."  .20 

—  .23 

—  .85 
+  .«« 

.55 
.33 
.37 
.45 
.42 
.28 

2.00 

4.46 

3.  SO 

_ 

Parted  at  the  pin. 


540  TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2403. 
No.  6  W.  'E.  H.  &  Son  Cotton. 


^KS:* 

KkmRBtioBSn6feet. 

Pennanent 

BemariEs. 

TotaL 

SnflMMiTe. 

Pommds, 
100 
200 
300 
200 
100 
100 
200 
300 
388 

Imthet. 
7.75 
11,85 
18.00 
18.62 
12,80 
18.05 
13.12 
14.15 
15.60 

Inekeg. 

i»e»«.. 

Twiitcdlinc 
TenflJlattrangtli. 

3.00 
2.56 

—  .38 

—  .72 
+1,86 

1.07 

7.36 

*"  10.20* 

1.03 
1.36 

Parted  12^^  from  pin. 


No.  2404. 
■ft  OB  No.  6  W.  B.  H.  &  Son  Cotton. 


AppUed 
kMd«. 

EkmgatloiibiOfeeL 

Pemuuient 

Renwkft. 

TotoL 

SoooewlTe. 

Poundi, 
100 
200 
800 
400 
800 
SOO 
100 
100 
200 
300 
390 

Indus. 
6.00 
10.00 
12.40 
14.20 
14.00 
18.50 
12.00 
1L85 
12.80 
18.57 
14.00 

InekM. 

Ineku. 

Twisted  line. 
Teaaileatie&ctli. 

3.40 
2.40 
1.80 

—  .80 

—  .50 

—  .60 

.77 
.43 

5.00 

10.30 

Parted  12"  from  pin. 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2405. 

J  OB  No.  8  W.  B.  H.  &  Son  Cotton. 
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^sr 

XlonicfttioninOfeet 

Permuient 

Bet. 

Remwks. 

Total. 

8aco<^lwi▼e. 
Inehet. 

POWUUt 

100 
200 
800 
400 
500 
000 
500 
400 
800 

aoo 

100 
100 

aoo 

800 
400 
500 
600 

606 

Indus, 
7.20 
10.20 
12.50 
14.55 
16.60 
17.16 
17.10 
16.05 
16.55 
16.20 
15.40 
14.10 
15.00 
16.70 
1&40 
16.05 
17.55 
18.20 

InehfM. 

Twisted  line. 

3.66 

2.30 

2.05 

2.05 

.55 

—  .05 

—  .15 

—  .40 

—  .85 

—  .80 
+1.60 

.00 
.70 
.70 
.55 
.60 
.65 

4.90 



12.50 

Parted  24/'  from  pin. 

No.  2374. 

No.  7  Shot  Line. 

'<  Oay  "  beat  linen  gUling,  No.  16,  3-pZy  (hraiied). 


^S^ 

Permaaent 
set. 

Bemarks. 

Total. 

SnoceaaiTe. 

Poimdt. 
100 

too 

800 
400 
800 
200 
100 
160 
200 
800 
400 
447 
0 

5.00 
7.54 
0.15 
0.08 
8.70 

aoo 

6.00 
7.01 
&70 
0.60 
9L80 

IndkM. 

Inehet. 

BnidedUne. 
Tensile  strength. 

2.70 
1.64 
1.61 

—  .13 

—  .83 

—  .70 
+1.80 

1.01 
.70 
.00 
.20 

8.06 

5.60 

8.10 

Parted  3'^  from  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2375. 

No.  7  Shot  Line. 

^^Cay^  best  linen  gillingj  Ifo.  25,  2'ply, 


^jasr* 

Elongation  in  6  feet. 

Permanent 
set. 

Bemarka. 

Total. 

Snooeealve. 

Pound*, 

aoo 

200 
300 
400 
800 
200 
100 
100 
200 
300 
400 
600 
520 

Inches. 
8L70 
&60 
7.00 
8.15 
7.96 
7.65 
7.00 
5.85 
6.75 
7.55 
8.34 
9.36 
9.60 

InOut. 

i.'ao" 

1.60 
1.16 

—  .20 

—  .40 

—  .65 
+1.10 

.00 
.80 
.79 
1.01 
.25 

Inches. 
2.'80" 

Braided  line. 
Tensile  strength. 

4.75 

Parted  24t"  from  pin. 


No.  2376. 

No.  7  Shot  Line. 

^^Oay^  best  linen  gilUng^  No.  30,  2'ply. 


^sr 

Elongation  in  6  fiset. 

set. 

Bemarks. 

Total. 

SaooeseiTo. 

Pounds. 
100 
200 

300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
510 

8.12 
5.86 
7.86 
8.06 
a78 
8.43 
7.80 
6.70 
7.70 
8.40 
9.10 
10.30 
10.36 

Inches. 

Inches. 

Braided  Une. 

2.28 

2.00 

1.61 

~  .18 

-.36 

-.63 

+1.03 

1.00 

.70 

.70 

1.20 

.05 

2.90 

6.67 

Parted  M"  from  pin. 


TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No-  2377. 

No.  7  Shot  Line. 

**  Coy  "  best  linen  gilling^  No.  30,  3  ply. 


643 


Applied 

Elongation  in  6  feeU 

Permanent 
set. 

lleniarks. 

1^8. 

Total. 

SnocMsiye. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
451 

Inches. 
1.08 
4.83 
6.78 
8.25 
8.15 
7.78 
7.15 
6.20 
7.06 
7.85 
8.64 
8.75 

Inches. 

Inches. 

Braided  line. 
TensUe  atrength. 

2.85 
1.05 
1.47 

-  .10 

-  .37 
-.63 
+1.08 

.86 
.80 
.60 
.21 

2.76 

6."ia** 

Parted  36"  from  the  pin. 


No.  2378. 

No.  7  Shot  Line. 

^^Ooy^  best  linen  gillingj  No.  40,  2'ply. 


^SSS^ 

SlongaUon  in  6  fedt 

Permanent 
aet. 

Bemarks. 

Total. 

Socoeaaiye. 

Pounds. 
100 
200 
800 
400 
900 
200 
100 
100 
300 
800 
400 
468 
0 

Inches. 
4.88 
7.20 
0.85 
11.60 
11.47* 
1L03 
10.40 
8.08 
10.16 
11.03 
18.00 
12.70 

Inches. 

i'87' 

2.65 
1.75 

—  .18 
-.44 

—  .63 
+L0O 

1.17 
.88 
.87 
.70 

Inches. 
4.70" 

Braided  line. 
TenaUe  airengtb. 

7.08 

4.75 

Parted  at  the  pin. 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2383. 

No.  7  Shot  Line. 

Smith  &  Dave  No.  16  ^-ply  linen  ^hoc-thread. 


Applied 
loads. 

Slongatlon  in  6  feei. 

Pennaoent 
set. 

Inches, 

Komarks. 
Braiclocl  line. 

Tenaile  stronf  tb. 

Total. 

SaooessiT**. 

Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
600 
524 
0 

Inohes. 
3.20 
4.35 
tf.00 
6.25 
8.15 
7.80 
7.30 
6.30 
7.15 
7.80 
a45 
g.40 
0.60 

IncKu. 

1.15 
2.55 
1.35 

-  .10 

-  .35 

-  .60 
+1.05 

.85 
.65 
.05 
.95 
.20 

2.20 

5.25 

2.50 

Parted  at  the  pin. 


No.  2384. 

No.  4  Shot  Line. 

Smith  &  Dove's  best  linen  nail  twine. 


^.SST" 

Elongation  in  6  feet 

Perroanent 
set 

Remarks. 

Total. 

Inches. 
1.35 

SncoesBire. 

Pounds. 
100 
200 
300 
200 
100 
100 
200 
300 
368 

Inches. 

Inches. 

Braided  line. 
Tensile  strength. 

5.55 
11.40 
11.15 
10.75 

9.70 
10.65 
11.60 
13.00 

4.20 
5.85 

-  .2:» 

-  .40 
+  .60 

.05 
.95 
1.40 

iw" 

9.10 

Parted  24^'  from  the  pin. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2386. 

No.  7  Shot  Line. 

No,  L'5  3'ply  MarshaWs  linen  thread. 
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Applied 
load*. 

Elongation  in  6  feet. 

Pepnanent 
set. 

Benarka. 

Total. 

Suooeasive. 

Pounds. 
100 
200 
800 
400 
300 
200 
100 
100 
200 
300 
400 
494 
0 

Inshss. 
2.10 
a  16 

aoo 
a  50 
a34 
aoo 

7.40 

a  42 

7.32 

aoft 
a83 

9.40 

Inehss 

Inehss. 

^ 

a  05 
1.75 
1.60 

-  .16 

-  .34 

-  .60 
+  .99 

.90 
.73 
.78 
.57 

2.70 

Braided  line. 
Tensile  etrenictlL 

5.43 

3.00' 

M 

Parted  at  the  pin. 


No.  2386. 

No.  7  Shot  Line. 

Italian  hemp. 


^^^ 

Blongationin6feet. 

Permanent 

Total.      SacoeasiTe. 

set.         ^                  ««.».r»- 

Pounds. 
100 
900 
800 
400 
800 
200 
100 
100 
200 
800 
400 

Inehss. 

.    3.20 

5.20 

a  80 
a  33 
a  25 

7.94 

7.25 
a  25 
7.1ft 

Inches, 

Inches. 

2.00 
1.60 
L63 

-  .08 

-  .31 

-  .60 
+1.00 

M 

2.51 

Braided  line. 

ft.*25* 

7. 90                  .  75 
a70    1             .80 
9.00    1             .30 

1 

1 

476 

TenaUe  strength. 

Parted  36^'  from  the  pin. 
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TESTS   OF   IBON,    STEEL,    AND    OTHER  MATERIALS. 
No.  2387. 
No.  7  Shot  Line. 
No.  12  3-ply  cotton  yarn. 


Applied 
loads. 

Permanexit 
set 

Jnehet. 

Remarks. 

1 

ToUl. 

SnooMBiTe. 
Inehe*. 

Poundt. 
100 
200 
800 
200 
100 
100 
200 
800 
371 
0 

Ineh£M. 
6.40 
10.66 
14.00 
13.80 
12.75 
11.20 
18.00 
14.56 
10.20 

Braided  Une. 
Tensile  strength. 

4.26 

3.35 

-  .20 

—1.06 

+2.80 

1.80 

1.56 

1.66 

5.02 



8.40 



6.16 

Parted  at  the  pin. 


No.  2388. 

y  BUSSIA  HEBfP. 

[Twisted.] 


Applied 
loads. 

Elongation  in  6  feet. 

Permanent 

I 
Total.       Saoceasive. 

aet                                *vc«mr».i». 

Poundt, 
100 
200 
300 
400 
600 
AGO 
500 

Inehet. 
2.50 
3.65 
4.40 

.5.00 
5.50 
5.00 

Inehtt.         Ineket. 

Tensile  strength. 

'      1.15 
.75 
.60 
.50 
.40 

—  .08 
-.17 

—  .16 

—  .15 

—  .36 

+  :2 

.20 
.25 
.20 
.30 
.33 

2.15 

--■ 

400               5.65 
300    .           .'i.50 
200    ;            5.35 



100 
100 
200 
300 
400 
600 
600 
700 
800 

5.00 
4.50 
4.06 
5.26 
6.50 
6.70 
6.00 
6.83 
8.70 

420 



.37 

Parted  2  strands  24''  from  the  pin. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 
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550  TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

SHOT  UHES. 

DETAILS  OF  TESTS  OF  WET  LINES. 

[Contraction  dae  to  wetting  measured  on  a  length  of  6  feet] 

No.  2406. 

i"  BxJSSiA  Hemp. 

Oontraction  due  to  wetting,  3'^6  in  6  feet=:5.0  per  cent. 


Applied 
loads. 

Elongation  in  6  feet 

Permanent 
sot 

Remarks. 

Total. 

Successive. 

Pcundt. 
100 
200 
800 
400 
600 
000 
600 
400 
300 
200 
100 
100 
200 
300 
400 
500 
000 
700 

InehM. 
6.00 
7.15 
8.16 
6.86 
0.45 
10.06 
9.92 
9.85 
9.68 
9.40 
9l08 
8.80 
9.25 
9.00 
9.90 
10.26 
ia60 
10.76 

in^. 

Inekt*. 

TwiAteil  lino. 
Tensile  strength. 

1.65 
1.00 
.70 
.60 
.60 

-  .13 

-  .07 

-  .17 

-  .28 

-  .37 

.36 
.80 
.36 
.26 
.25 

6.10 

6.60 

a  10 

Parted  1  strand  at  the  middle. 


No.  2413. 

No.  7  Shot, Line. 

Italian  hemp. 

Contraction  due  to  wetting,  3^^95=5.5  per  cent. 


Asr 

Blongatioi 
Total. 

BinOfeet 
Snooessive. 

Permanent 
set 

Bemarks. 

PoundM. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 

Jnehet. 

3.70 

6.88 

a62 

10.00 

9.80 

9.38 

8.68 

7.40 

8.63 

9.68 

10.00 

11.76 

12.10 

InehM, 

InehM. 

Braided  line. 

2.68 
2.24 
1.38 

-  .20 

-  .42 

-  .80 
+  .45 

L18 
1.16 

.92 
1.16 

.35 

3.80 

6.96 

^ 

668 

Tensile  strenjjth. 

Parted  36"  from  the  piu. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2412. 

No.  7  Shot  Line. 

Ifo,  25  S-ply  MarshalVs  linen  thread. 

ContraotioD  clue  to  wetting,  3'^75  =  5.2  per  cent. 
Present  diameter,  ^'.25. 
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Applied 

lOMls. 

EUmgaUoninefeet 

PermaneDt 
set. 

Remarka. 

Total 

Tnehst. 

4.00 
0.85 
8.00 
8.40 
7.80 
0.96 
8.10 
0.20 
10.15 
11.  .^8 
12.90 

SnooeMive. 

Pounds. 
100 
200 
300 

InehM. 

Inehet, 

BraidtMl  lioo. 
Tenalle  atron;:tb. 

2.85 
1.75 

-  .20 

-  .00 
+  .83 

1.16 
1.10 
.05 
1.43 
1.32 

4.45 

200 

100 
100 

0.12 

200 

300 

340 

400 

4M 

Part45d  24"  from  the  pin. 


No.  2414. 
No.  7  Shot  Line. 
Smith  it  Dovffs  best  linen  sail  ttoine. 
Contraction  dne  to  40  bonrs'  wetting,  2^.95  =  4.1  per  cent. 


Applied 
loada. 

PoundM. 
100 
200 
300 
200 
100 
100 
200 
300 
350 
300 
400 
410 

Total. 

1  in  6  feet. 
Sacceaahre. 
Inches. 

i 

PermaneDt 
set 

Remarks. 

Inehet. 
8.38 
4.85 
0.36 
6.06 
6.60 
6.32 
0.00 
7.00 
9.60 
11.00 
12.80 
13.00 

Inehet, 


Bmidedlinn. 
TeDaile  atrength. 

1.47 

1.50 

—  .30 

-.39 

+  .02 

.08 

1.00 

2.00 

1.40 

1.80 

.20 

8.38 

4.70 

Parted  24''  from  the  pin. 
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No.  2416. 
No.  7.  Shot  Link. 
Barbour^H  Q-cord  linen  shaethready  57  centu  per  pound. 
(Contraction  due  to  4i)  bours'  wetting,  4'^95  =  6.9  per  cent. 


£longfttion  in  6  feot. 
Applied  Permanent  ««„»«,.i,. 

loa«l9.     ^        ftot.        I  KeniarkB. 

SncceaaiTe. ' 


Pounds. 
100 
200 
300 
400 
300 
200 
100 
100 
HOC 
300 
400 
.W) 
000 
664 


Total. 


Ineht*. 
4.05 
G.35 
8.30 
9.73 
9.  fa 
tt.  10 
H.50 
7. :« 
8.33 
».  30 
10.15 
10.95 
11.90 
12.20 


Inchfs. 


fneheM. 


2.30 
1.95 
1.43 
.20 
■  .43 
.60 
.Off 
1.00 
.97 
.86 
.80 
.95 
.30 


4.50 


l^raidftd  line. 


Tensile  Htrengili. 


Parted  at  the  inid<lle. 


No.  2417. 
No.  7  Shot  Line. 
Barbour's  ^cord  linen  shoe-thread^  95  cents. 
(contraction  due  to  40  Lours'  wetting,  2".15  =  .3.0  i)er  ceni. 


I 


Eloniration  in  6  loet 


;  Applied 

luada. 

Total. 

i  Pmindt. 

Inehet. 

100 

4.00 

200 

6.05 

1          300 

9.40 

400 

12.15 

:too 

11.05 

200 

11.  .50 

100 

10.94 

100 

9.40 

200 

10.  75 

300 

11.65 

400 

12.60 

1          500 

13.80 

'          648 

14. 25 

Permanent 


Rf^marlcH. 


Succe»Hive. 
Inches. 

Inches. 

1.45 

3.35 

2.76 

-^  .  20 

—  .45 

—  .56 
-f-  .10 

1.36 
.90 
.95 

4.20 

' 

9.30 

1.20 

45 

Tcnaile  Htreugtb. 


Parted  at  the  inithlle. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2418. 

No.  7  Shot  Line. 

"Coy  "  best  linen  gilling^  JTo.  25,  2'ply, 

Coutractiou  due  to  40  boars'  wetting,  3'M()  =  4.3  per  cent. 
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Applied 

£l<m?ation  Iq  6  feet. 

Permanent 
set. 

Remarks. 

luadH. 

ToUl. 

Successive. 

Poimth. 
ICO 

Inckeg. 
3.30 
0.40 
8.90 
10.90 
10. 5« 
10.00 
0.10 
7.54 
8.95 
9.95 

Inches. 

Inehee. 

liraiiled  line. 
T( -nnilo  Htrengtb. 

2JU 
300 
4Ui) 

3.10 
'1.50 
2.00 

—  .32 

—  .58 

—  .90 

+  .u 

1.41 

1   OA 

4.15 
5.70 

:uo 

'JOO 

i;«) 

lU 

7.40     . 

!f!»0 

.'ioO 

400 

11.10    ;            1-15 

.OOi' 

12.30 
13.00 

1.20 
.70 

552 

0 

6.05 

I 

Parted  at  tiie  pin. 


No.  2419. 
No.  7  Shot  Line. 
^^Cay^^  best  linen  yilling,  No.  30,  2'ply. 
Contraction  due  to  40  hours'  wettin<j,  3".35  =  4.7  per  cent. 


Appli'Ml 
loads. 


Founde. 
10(» 
200 
300 
40U 


.'iOO 
200 
100 
J  00 
200 
300 
400 
510 


Elongation  iu  6  feet 


Total. 


In^hee. 

1.25 

6.65 

8.10 

11.25 


12. 78 
12.43 
11.90 
10. 50 
11.  55 
12.25 
13. 25 
14. 20 


Successive. 


Permanent 
set. 


Kemarks. 


Inche». 

Inche*. 

2.40 
1.45 
3.15 

—  .19 

—  .35 

—  .53 
+  .30 

1.05 

.70 
1.00 

.95    , 

4.30 

10. 20 

Braided  line. 

Load  snstainod  30  min- 
utes, increasiut;  elon- 
gation to  12".  97. 


Tensile  strengtb. 


Parted  36"  from  the  pin. 
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TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2420. 

No.  7  Shot  Line. 

<< Coy  "  best  linen  gillingy  No.  16,  Sply. 

Contraction  due  to  40  hoars'  wetting,  3'MO  =  4.3  per  cent. 


Applied 
loads. 

Permanent 

Mt 

Semarlu. 

Total 

SaooessiTo. 

Pound*. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
478 
0 

Inehe*, 
4.05 
0.70 
8.40 
11.30 
11.00 
10.67 
9.70 
8.68 
9.80 
10.80 
11.95 
18.00 

Inch**. 

Inehe*. 

Braided  line. 

2.65 
1.70 
2.00 

—  .30 

—  .43 

—  .87 
+  .85 

1.17 
LOO 
1.16 
1.05 

4.10 

7.78 

i'oo* 

Parted  at  the  pin. 


No.  2416. 
No.  7  Shot  Line. 
No.  12  3'ply  cotton  yam. 
Gontraetion  due  to  40  hoars'  wetting,  3''.35  =r-  4.7  per  cent. 


"^^^ 

Permanent 
set 

Bemarka. 

Total 

Snooeeatre. 

Pound*. 

100 
.     160 

180 

200 
800 
200 
100 
200 
800 
410 

Inehe*. 
10.90 
13.00 
15.80 

16w60 
20.06 
19.80 
18.25 
18.50 
20.40 
23.50 

Inehs*, 

Inehe*. 

•Braided  line.                     ' 

8.00 
1.90 

.80 

3.45 

—  .25 

—1.56 

+7.40 

1.90 

3.10 

6.40 
6.00 

Immediate  set  was  7".70,  1 
then  con  tinned  slowly  | 
to  recover  to  0". 

Immediate  set. 
TeneUe  strength. 

11.10 

Parted  24'^  from  the  pin. 


TESTS   OF   IKON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2421. 

^Be8t  Italian  Hemp. 
Contraction  dne  to  44  hoars'  wetting,  ^'^65  s=  12.0  per  oent. 
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^isr 

Sloniiration  in  6  feet 

Permanent 

Bet. 

Bemark^. 

Total. 

SacoesBire. 

Pownd9. 
100 
20O 
300 
400 
300 
200 
100 
100 
30O 
300 
400 

*     600 
602 
0 

Ifuhst. 
0.70 
11.00 
12.00 
12.56 
12.60 
12.20 
11.80 
U.68 
12.15 
12.00 
13.00 
13.40 
14.00 

IncKet. 

Inehet. 

Twiatedline. 
Tensile  itrength. 

1.30 
1.00 
.65 

—  .06 

—  .30 

—  .40 
+1.18 

1.48 
.45 
.40 
.40 
.00 

8.06 

10.40 

9.40 

Parted  at  the  pin. 

No.  2423. 

■fj  Best  Russia  Hemp. 

Contraction  dae  to  44  honrs'  wetting,  8'MO  =  11.3  per  cent. 


AppUed 
loada. 

Pvundt. 
100 
200 
300 
390 

Elongation  in  6  feet. 

Permanent 
set 

Total. 

SnooesaiTe. 

Indus, 
8.50 
11.40 
13.10 
13.70 

Inek€9. 

InOut. 

2.00 
1.70 
.00 

0.10 

Remarks. 


Twisteil  llDes. 
Tensile  strength. 


Parted  1  strand  at  the  pin. 

Ko.  2428. 

^Best  Bussia  Hemp. 
Contraction  dae  to  20  honrs'  wetting,  8'^80  =  12.2  per  cent. 


ApjUed 
loads. 

Elongation  in  6  feet. 

Permanent 
set 

Bemarka. 

TotaL 

SncoeadTe. 

Paundt. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
600 
602 

Inehs9, 
11.10 
13.70 
14.75 
15.70 
15.00 
15.40 
14.87 
14.28 
14.05 
15.83 
18.20 
10.70 
17.10 

JndUf. 

i'ob" 

1.05 
1.05 

—  .10 

—  .20 

—  .63 
+  .83 

.72 
.68 
.57 
.60 
.40 

Inehet, 
&00 

Twisted  line. 
Tensile  strength. 

13.40 

Parted  1  strand  G"  from  the  pin,  then  parted  line  at  the  middle. 
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No.  2422. 
^  Marshall's  Linen  Thread. 
Goutraction  due  to  44  hours'  wetting,  8''.60  =  il.9  per  cent 


Applied 
loadN. 


Pounds. 
100 
200 


300 
400 
300 
200 


ElonsatloD  in  6  feet. 


Total.       SaooesalTo. 


Inches.     I     Inches. 


12.50 
14.00 


16.25 
15.80 
15.75 
15.40 


Parted  6''  from  the  pin. 


1.26 

.65 

-  .06 


100 

15,05 

-.36 

100 

14.35 

+  .90 

200 

15.00 

.65 

1          300 

15.60 

.60 

400 

16.16 

.55 

500 

16.75 

.60 

573 

17.10 

.;«» 

0 

Permanent  { 

Wit. 


Inches. 


7.00 


13.45 


Kemarks. 


Twisted  line. 
Immediate  set. 
After  1  minnte. 


Tenule  strength. 


No.  2424. 
^r  Smith  &  Dove  Sail  Twine. 
Contraction  due  to  44  hours'  wetting,  10'^62  =  14.7  per  cent. 


Applied 

Eloniratio 
Total. 

1  in  6  feet. 

Permanent  1               ,> ,,.^ 

loadfl. 

Saccessive. 

8et. 

Pounds. 
100 

Inches. 
9.15 
11.00 
11.70 
12.36 
12.26 
12.05 
11.80 
11.50 
12.00 
12.28 
12.06 
13.00 
13.25 
13.80 
14.00 

Inches. 

Inches. 

Twisted  line. 

200 
300 

1.85 

.70 

.65 

-.10 

—  .26 
+  .66 
.60 
.28 
.67 
.06 
.25 
.55 
.20 

9.16 

400 

300 

200 

100 
100 

10.95 

200 

300 

.  ...  ..... 

400 

500 

600 

700 

770 
0 

i6.6b"" 

Tensile  strenfcih. 

Parted  at  the  pin. 


TESTS   OF    IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  2425. 
3^  Babbous's  Linen  Shoe-Thbead,  HThbead. 
Contraction  due  to  48  hoars'  wetting,  10".40  =  14.4  per  cent. 


557 


1  ^ 

Applied 

EloDgaUoD  in  6  feei. 

Pennaneni 
set. 

Bemarks. 

iMdS. 

Ptmndt. 
100 

2oa 

300 

Total. 

Inches. 
11.30 

Saooeseive. 

Inehss. 

Inekes. 

TwtoiedHoe. 
Tensile  strength. 

13.00 
14.00 

i.70 
].(H) 

7.00 

400 

14.65 

.66 

1         300 
200 
100 
100 

1         200 

14.46 
14.22 
13.75 
12.25 
18.35 

-.20 
-.23 
—  .47 
+3.55 
1   10 

a  70 

1         300 

14.10                 .75 
14. 75                 .  fU 

1         400 

500 

15.25 
16.90 
1&65 

.50 
.65 

.75 

000 

710 

1           0 

10.90 

1 

Farted  at  the  pin. 


No.  2426. 
^  OB  No.  6  W.  B.  H.  &  Son  Cotton. 
Contraction  dae  to  48  honrs'  wetting,  4'^90  =  6.8  i>er  cent. 


Applied 
loads. 

Founds. 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
1          491 

Elongation  In  6  feet. 

Permanent 
*     set 

Inches. 
7.00 

RiMnarks.' 

Total      'saccessive. 

Inches.     >     Inches. 
14, 30       

18.25    ,            3.95 
20.25    1            2.00 
21.00    ;             .75 
20. 75            —  .  25 
20.10    1        -  .66 
19.00            —1.10 
18.10            +4.90 
20.  OU                1.90 
21.00               1.00 
22.10               1.10 
24. 00                1. 90 

J  

Twi^mi  line.                       i 

18.20 

Tensile  strenRth. 

0 

1 

13.20 

Parted  at  the  pin. 
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No.  2427. 
4  OR  No.  8  W.  B,  H.  &  Son  Cotton. 
liontraotion  due  to  48  hoars'  wetting,  3^^80  =  5.3  per  cent. 


Applied 

Permanent 
set 

Beinuia. 

iS&B. 

ToteL 

Pmmds. 
100 
200 
300 
400 
500 
600 
700 
778 

Ineket. 
10.26 
16.25 
17.50 
10.26 
20.60 
1*1.76 
23.00 
24.00 

In^ 

Inekee. 

Twisted  Una 
Tentile  strength. 

6.00 
2.25 
1.76 
1.25 
L25 
1.25 
LOO 

No.  2407. 
Italian  Line,  Hj  8<Thread. 
Contraction  dae  to  wetting,  3'M=;4.3  per  cent. 


AppUed 
losdB. 

EloBgation  in  6  feet 

PenoAnont 
Bet. 

Bemsrka. 

Total. 

Sacoeealve. 

Poimde. 
100 
200 
800 
400 
500 
600* 
600 
400 
300 
200 
100 
100 
200 
300 
400 
600 
600 
700 
746 

Inehee. 
8.20 
6.20 
6.65 
7.60 
a50 
0.25 
0.10 
&00 
&55 
8.06 
7.40 
6.50 
7.30 
8.05 
&60 
0.20 
0.70 

Jnehee. 

Inehee. 

Tvristed  line. 
TensUe  Btrenctb. 

2.00 
1.36 

.05 
1.00 

.76 

—  .16 

—  .20 

—  .35 
~  .60 

—  .66 
-f  .30 

.80 
.75 
.65 
.60 

3.10 

4.66 

"f 



$.20 



10.20    i             .50 
10. 60    I             .40 

'.V.V.'.'.'.'.V.'. 

Parted  1  strand  24'^  from  the  pin. 


TESTS  OF   IRON,  ST££L,  ANP   OTHER   MATERIALS. 
No.  2408. 

^  Hemp  Cable. 
Contraction  due  to  wetting,  5".30  =  7.4  per  cent. 
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1S2?^ 

BU>]|«ittlaiiin6feet. 

PermMient 

ML 

Remarks. 

TotoL 

SneoewiTe. 

PoiMMif. 
100 

200 
300 
400 
500 
600 
600 
400 
300 
200 
100 
100 
200 
300 
400 
500 
600 
700 
800 
000 
980 

IneKet. 
5.00 
6.70. 
7.66 
K.80 
0.10 
10.26 
10.16 
10.00 
0.86 
9.60 
9.00 
a50 
9.06 
9.60 
9.96 

mso 

10.80 
11.86 
12.60 
12.80 
13.00 

Inehst. 

1.70  * 

.95 
.66 
.80 
1.16 

—  .10 
-.16 
-.15 

—  .36 

—  .60 

+  :S 

.66 
.36 
.86 
.60 
.55 
.66 
.80 
.20 

4'46*" 

Twisted  line. 
Tensile  sirenKth. 

5.97 

7.80 

Parted  2  strands  36^'  from  the  pin. 


No.  2409. 
a  Pure  Manilla  Cable. 
Contraction  due  to  wetting,  5'^5  =  7.6  per  cent. 


AppUed 
loads. 

Remarlu. 

Total 

Sncoessive. 

Permanent 
set. 

Inehet. 

Pounda. 
100 
200 
800 
400 
300 
200 
100 
100 
20O 

aoo 

400 
500 
600 
690 
700 
706 

Inehet, 
6.76 
7.98 
9.05 
10.50 
10.86 
10.05 
9.64 
&33 
9.40 
10.20 

Inehet. 

Twisted  line. 

2.23 
1.07 
1.46 

-  .15 

-  .30 

-  .41 
+  .08 

1.07 
.80 

6.66 

8.25 

10.80                   .60 

12.00 
12.00 
13.60 
13.95 
14.25 

1.20 
.90 
.70 
.35 
.30 

Parted  1  strand  12'^  from  the  pin. 
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No.  2410. 
iJ  Pure  Manilla. 
Contraction  clue  to  wetting,  8".7.j  =  12.2  percent. 


Applied 
loadft. 


Elongation  in  6  feet. 


r 


Total.       SiiccessiTe. 


IvomurkH. 


Inehett.  lnehe».          hicht.s. 

8.15    I I 

10.10  1.95  I           5.4<»    I  Twi«te<i  line. 

11.00  .90  ..   . 

12.00  1.00      

11.78  -  .22      

11.61  -  .17  . 

n.U  -  .50                9.28 

10.52  4-1.24  ' 

11.20  .68      

11.70  .50      

12.18  .48  

12.70  .52      

13. 00  .30         1  Tonaile  st  ri'UKth. 

11.05    ; 


Parted  2  strands  at  the  pin. 

No.  2411. 

,\j  PrKK  Manilla. 

Contraction  due  to  wetting,  G''.65  =  D.2  per  cent. 
Present  diameter  ".32. 


Applied 
loads. 

£longatio 

n  in6  feet.    , 

-   —     Poriuauent 
1                             set. 
1  SucceAsive. 

i     Incheu.          Inches. 
1 1 

Remarks. 
TwiKtcd  lim-. 

Total. 

Pound*. 
100 

Inches. 
9.00 
11. 15 
12.15 
13.00 
13.65 
14.15 
14. 05 
13.95 
13.76 
13.50 
13.07 
11.  .'{0 
12.40 
13. 10 
13.60 
U.  05 

14.  50 
14.80 
15.12 

15.  .50 
15.60 

200 
300 

2.15    1           8.15 
1.00      

400 

.85      

500 

;65  i. ..:.::::.. 

600 

.50      

500 

—  .10    • 

400 

-  .10      

300 

_  .10      

200 
100 
100 

1    -  .25   ..:. .:::: 

-  .43               11.00 
-f-  .  ;>(»        

200 

I.IO      

300 

.70      

400 

.50    1 

500 

.45     ' 

600 

.45               ... 

700 
800 

.:;o     

000 

.  :iK     

930 

.10     

TvnHii«.Hti«^iipUi. 

Parted  1  strand  8"  from  the  i»in. 
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TESTS   OP   IKON,  STEEL,  AND   OTHEB   MATERIALS. 


SHOT  LINES. 

DETAILS  OF  LINES  TESTED  AFTER  WETTING  AND  DRYING. 

IContraotion  due  to  wetting  meMured  on  a  length  of  0  feet.  | 

No.  2429. 
^\  "Coy"  Best  Liken  Gillinq,  No.  40,  2-Ply. 
Contraction  due  to  wetting  and  drying,  12'^90  =  17.9  per  cent 


A?s^ 

SIongatkminefeeL 

Permanent 
set. 

Bemarks. 

Total. 

SaoceMiTe. 

FfnmdM. 
20 
100 
200 
800 
200 
100 
1          100 
iOO 

:iOO 

400 

479 

0 

Incku. 
15.10 

.  17.80 
19.40 
20.55 
20.40 
10.06 
19.45 
20.15 
20.85 
21.10 
21.50 

Inches.     \     IndM. 

Twisted  lina 

2.70 
1.00 
1.15 

—  .16 

—  .46 
+1.16 

.70 
.70 
.25 
.40 

n.'io' 

18.30 

18.40 

Parted  at  the  pin. 


No.  2431. 
^  "Coy''  Best  Linen  Gillino,  No.  25,  2Ply. 

Contraction  when  wet 1(K^40=:  14.4  per  cent 

Contraction  when  dried 10'^50r=14.6  per  cent 


Additional  contraction  in  drying 


.10 


Applied 

BIongatloniQ6feet. 

Permanent 
aet 

Inches. 

Remarks. 

iMds. 

Total. 

Snooeaeive. 

Pounds. 
20 
100 
200 
300 
200 
100 
100 
200 

Inches. 
16.00 
10.76 
21.60 
22.00 
22.70 
22.16 
21.00 

99  M 

Inches. 

Twisted  Une. 

3.75 
1.85 
1.30 

—  .20 

—  .65 

.56 
.65 
.86 

ii'ii" 

20.  S6 

300    1         22.00 
400              23.55 
468    >         23.  fiO 

Parted  36^'  from  the  pin. 
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Ko-  2432. 

^  "Ooy'^  Best  Linen  GiLLiNa,  No,  30,  3-Ply. 

GontractioQ  when  wet 1I'\00=15.3  per  oent. 

Oontraction  when  dried      11^^30=15.7  per  cent 


Additional  contraction  in  drying 


.30 


lar 

Permftnent 

„._„.. 

TotaL     'SaoooMive. 

1 

gQ»            1                    A«uiiu-jft.a. 

'-     i 

Pounds. 

ao 

100 
200 
800 
400 

aoo 

800 

100 
100 

aoo 

800 
400 
500 

535 

Inehet. 
10.60 

Inchu. 

Inehst, 

20.72 
22.00 
28.75 
24.60 
24.30 
24.00 
23.66 
22.06 
28.76 
24.10 
24.00 
25ul0 
25.26 

4.22 

1.82 

1.15 

.75 

—  .20 

—  .80 

—  .45 
+1.05 

.80 
.85 
.50 
.50 
.15 

Twisted  line. 

20.26 

Tensaestrength. 

21.80 



Parted  at  the  middle. 


No.  2430. 
^  Babboub's  Linen  Shob-Thbead,  (>-Thbead. 
Contraction  dne  to  wetting  and  drying,  7". 65  =  10.6  per  cent. 


^^sr 

ElonKfttiontnOftet 

Pennanent 
aei. 

Bemarks. 

TotaL 

SaooeasiTe. 

Poundi. 
20 
100 
200 
800 
400 
300 
200 
100 
100 
200 
800 
400 
600 
646 

Inches. 
12. 2S 
16.00 
17.40 

laao 

10.00 
18.70 
18.46 
18.00 
17.80 
18.80 
laTB 
10.00 
10.50 
19.75 

In4aiM. 

Inehst. 

Twisted  line. 

8.65 

1,50 

.00 

.70 

—  .30" 

-.86 

-.45 

+1.20 

.50 

.45 

.26 

.50 

.25 

isfao 

16.00 

Parted  8''  ftom  the  pin. 


564  TESTS   OF    IRON,  ttTEETf,  AND    OTHER   MATERIALS. 

No.  2433. 

^  Baebour's  Best  Gilling  Thread. 

Gon  traction 'when  wet      9'^30=12.9  per  cent 

Contraction  when  dried 7''.00=  9.7  per  cent. 

Kestoration 2''.30 


«" 

Ferraaaent 
set. 

Bemarks. 

Total. 

SacceABive. 

Pwndt. 
20 
100 
200 
300 
400 
800 

aoo 

100 
100 
200 
300 
400 
500 
600 
630 

1L70 
16.40 
17.00 

laio 

1&60 
18.45 

laso 

17.80 
17.30 
18.00 
18.50 
18.90 
19.10 
19.40 
19.90 

Inehei, 

InehtM, 

Twisted  Une. 
Tensile  Btreogth. 

8.70 
1.60 
1.10 
.50 

—  .16 

—  .25 

—  .40 
+1.00 

.70 
.00 
.40 
.20 
.30 
.50 

14.60 

16.30 

Parted  24^'  from  the  pin. 


No.  2434. 

No.  6  W.  B.  H.  &  Son  Cotton. 

Contraction  when  wet 6".30=8.8  per  cent 

Contraction  when  dried 4".90=6.8  per  cent. 

Restoration 1''.40 


POfMdt. 

20 
100 
200 
800 
200 
100 
100 
200 
800 
400 
428 

SlongatioBlnOfeet. 

Permanent 
set 

Remarks. 

Total 

SaooesslTe. 

Inchet. 
13.10 
10.90 
23.80 
26.60 
26.26 
26.15 
24.00 
25.60 
26.80 
2&60 
29.00 

Indus. 

Inches. 

Twisted  line. 
Tensile  ttrencth. 

6.80 

8.90 

2.80 

—  .36 

—1.10 

4-3.00 

LOO 

1.20 

1.80 

.40 

14.50 

21,00 

Parted  24f'  from  the  pin. 


TESTS   OP   IRON,    STEEL,    AND   OTHEK  MATERIALS.  566 

No.  2439. 

No.  7  Shot  Line. 

Italia/n  hemp. 

Contraction  when  wet 3^^45=:4.8  per  cent. 

Contraction  when  dried 2'^25=3.1  per  cent. 


llestoration 


■I'VJO 


ApiOM 

lOMfl. 

PennaneDt 
set. 

BeninrkA. 

ToteL 

SnccMshre. 

PowmU. 
20 
100 
200 
300 
400 
300 
200 
100 
100 
200 
800 
400 
500 
560 

InchsB. 

3.15 

6.26 

8.80 

10.12 

11.35 

11.15 

10.70 

10.17 

9.12 

10.05 

10.75 

11.58 

12.40 

18.10 

Inehet, 

Inehei. 

Braided  line. 
Tensile  strength. 

3.10 
2.05 
1.82 
1.23 

—  .20 

—  .45 

—  .53 
+1.07 

.03 
.70 
.78 
.87 
.70 



5.60 

8.05 

Pai-ted  24''  from  the  pin. 

No.  2438. 

No.  7  Shot  Line. 

Smith  dt  Dave  best  linen  sail  ttoine. 


Contraction  when  wet    . 
Contraction  when  dried 


2''.76=3.8  per  cent. 
2''.56=3.6  per  cent. 


Restoration 


.20 


AppUed 

Slongatio 

a  in  6  feet. 

Permanent 

set 

Bemarks. 

I62ds. 

Total. 

Sncceesive. 

Pmtndt, 
20 
100 
200 
280 
300 
200 
100 
100 
200 
800 
405 
0 

Jneh€9. 

LOO 

2.05 

8.00 

12.10 

12.75 

12.55 

12.13 

11.40 

12.21 

VSl.  12 

14.60 

InOuB. 

Inelua, 

• 
Braid(>d  line. 

1.05 

6.85 

3.20 

.65 

-  .20 

—  .42 
+1.08 

.81 
.91 
1.48 

7.15 

10.32 

Tensile  strength. 

7.80 

Parted  8''  from  the  pin. 
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No.  2440. 

No.  7  Shot  Line. 

^^Cay^  best  linen  gilling,  No,  16,  S-ply. 

Oontractioi]  when  wet .*V'.40=4.7  per  cent. 

Contraction  when  dried 2".35=3.3  per  cent, 

Bestoration- r^05 


AppUed 
loads. 

Permanent 
set. 

Remarks. 

TotaL 

Snccdssive. 

Poundt, 
20 
100 
200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
480 
0 

Inehet. 
3.20 

aoo 

8.45 
11.00 
12.43 
12.21 
11.76 
11.20 

9.94 
11.03 
11.90 
12.68 
13.40 

Inehet, 

Inchet. 

Braided  line. 
Tensile  strength. 

2.70 
2.45 
2.55 
1.43 

—  .22 

—  .46 

—  .55 
+1.29 

1.09 
.87 
.78 
.72 

6.65 

'S.OS 

5.80 

. 

Parted  at  the  pin. 


No.  2441. 
No.  7  Shot  Line. 


Barbour^a  d-card  linen  skoe-thread^  95  cents. 

Contraction  when  wet 3".00=r4.2  per  cent 

Contraction  when  dried 2".70=:3.7  per  cent 


Kestoratiou 


".30 


Applied 
loads. 

Elong^ation  in  6  feet 

Permanent 

Remarks. 
Braided  line. 

Tensile  strensth. 

Total. 

Suocessive. 

set. 

Poundt. 
20 
100 
•  200 
300 
400 
300 
200 
100 
100 
200 
300 
400 
500 
520 
0 

Inchet. 
3.00 

n.  16 

10. 40 
12.00 
13.64 
13.48 
13.12 
12.60 
11.60 
12.5:* 
13.15 
13.95 
14.80 
15.00 

Inchet. 

In,Htt. 

2.15 
5.26 
1.60 
1.64 

—  .16 

—  .36 

—  .52 
+1.20 

.93 
.62 
.80 
.85 
.20 

7.50 

10.40 

7.80 

Parted  8"  from  the  pin. 
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1^0.  2442. 

No.  7  Shot  Line. 

No.  12,  3'plyy  cotton  yarri^ 

Contraction  when  wet 3^^30=4.6  per  cent. 


Contraction  when  dried 
Restoration 


2''.00=2.8  per  cent. 


1".30 


Applied 
lo«d0. 

Permanent 

Remarks. 

ToUL 

SaccessiTe. 

a«t. 

Pound*. 
20 
100 
200 
300 
200 
100 
100 
200 
300 
400 
408 

JnehM, 
4.80 
10.15 
14.75 
1&26 
17.75 
16.70 
14.90 
17.00 
18.75 
21.00 
21.20 

InchB*.         Inch**. 

Braided  tine. 
Teuile  atrensth. 

6.85 

4.80 

3.60 

—  .50 

—1.05 

+3.40 

2.10 

1.75 

2.25 

.20 

6.50 



ii.6o" 

Parted  at  the  middle. 


No.  2443. 
il  Pure  Manilla. 


Contraction  when  wet     . 
Contraction  when  dried . 


6".30=:8.8  per  cent. 
4".90=6.8  per  cent. 


liestoration 1".40 


AprflM 
loada. 

Permanent 
aet 

Remarks. 

Total 

Sncoeeaire. 

Pound*, 
20 
100 
200 
800 
400 
500 
800 
600 
400 
800 
200 
100 
100 
200 
300 
400 
500 
800 
700 
800 
900 
910 
0 

Jnehet. 
8.00 
8.86 
11.10 
13.80 
18.80 
14.10 
14.80 
14.60 
14.86 
14.16 
18.90 
18.16 
12.86 
18.40 
13.00 
14.10 
14.40 
14.75 
15.00 
15.40 
15.76 
16.80 

Inch**. 

Inehe*. 

Twisted  line. 
Tensile  strength. 

2.86 
2.26 
1.20 
1.00 
.80 
.50 

—  .10 

—  .15 

—  .20 

—  .26 

—  .75 
+  .45 

.55 
.60 

8.80 

10.90 

12.40 

.20 

.80 
.35 
.26 
.40 
.86 
.05 



13.50 

Parted  2  strands  at  the  pin. 
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No.  2444. 

a  PtTBB  Manilla  Gable. 


Coutractiou  when  wet 
Goutraction  when  dried 


6''.25=7.3  per  cent 
3".90=5.4  per  cent. 


KestoraLioD 1".35 


Applied 
loada. 

Elongation  in  6  feet. 

Permanent 

Toul. 

Snoceeaive. 

»et                           z.«in»r«i. 

Pounds. 
20 
100 
200 
800 
400 
500 
600 

Inche$. 
4.70 
6.75 
9.90 
12.10 
13.40 
14.25 

I.VOA 

Inches. 

Inches. 

2.05 
3.15 
2.20 
1.30 
.85 
.75 

—  .06 

—  .10 
-.20 

—  .26 

—  .35 
+1.05 

.45 
.40 
.40 
.40 
.30 
.45 

8.66" 

11.05 

600    1          14.94 
4d0    ,          14.75 
300              1A.  ftK 

200 
100 
100 
200 
300 
400 
500 
600 
700 
740 

14.30 
13.95 
13.15 
13.60 
14.00 
14.40 
14.80 
15.10 
15.55 
16.00 

TenaUe  atrength. 

12.10 

.45 

Parted  1  strand  24"  from  the  pin. 
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No.  2445. 

if  Italian  Line,  8-Thbead. 

Contraction  when  wet 3".70  =  5.1  iier  cent.. 

Contraction  when  dried 2".90  =  4.0  per  cent. 

l^entoration ".80 


Applied 
I     loads. 


Poundt. 
20 
100 
300 

aoo 

400 
600 
600 
500 
400 
300 
200 

too 

100 
200 
300 
400 
500 
800 
700 
800 
800 


Elongfttion  in  6  feet. 


ToUl. 


Inch**. 
3.40 
6.06 
7.05 
8. 80 
9.65 
10.10 
10.55 
10.47 
10.32 
to.  15 
9.92 
9.50 
8.64 
9.17 
9.60 
9.90 
10.30 
10.70 
11.00 
11.35 
11.60 


Successive. 


I  PerinaneDt , 
set. 


KemarkA. 


InehM. 

Jnehet. 

2.65 

1.60 
1.15 

6.00 

.er> 

.45 

7.  ir. 

.45 

—  .08 

—  .15 

—  .17 

—  .23 

—  .42 

■f-  .49 
.63 

8.15 

.43 

.30 

.40 

.40 

.30 

.36 

.16 

Twisted  line. 


Tensile  strength. 


Parted  3  strands  5'^  from  pin. 
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SHOT  LIHES  SUBJECTED  TO  REPEATED  STRESSES  AHD  OTHES 
KIHD8  OF  TREATMEHT. 

No.  2435. 

No.  7  Shot  Line. 

Barbour's  best  gilling  thread. 

[From  Silver  Lake  Company.] 


Applied 
loadH. 

Blongation  in  6  feet 

Permanent 
eet. 

Bemarka. 

Total. 

SueoeaaiTe. 

Pounds. 
100 
200 
800 
iOO 
400 
400 
400 
200 
200 
400 
200 
400 
200 
400 
200 
400 
100 
400 
100 
0 

100 
200 
300 
400 
100 
400 
400 

400 
400 
40O 
500 
674 

Jnehss. 
2.80 
4.85 
6.60 
7.80 
&16 
8.30 
8.80 
7.60 
7.60 
8.85 
7.70 
8.86 
7.80 
&46 
7.80 
8.40 
7.20 
&55 
7.20 

Inches. 

Inches. 

Braided  line. 

After2mlnotee. 
After  4  minntaa. 
Aftar  6  mlnatea. 

After  2  minntea. 

After  2  minntea. 

4  minntea  aftor  wetting  began. 
11  minntea  alter  wetting  began. 
10  minntea  after  wetting  began. 

TenaUe  atrength. 

2.05 
1.75 
1.20 
.86 
.15 
0. 

—  .70 
.06 
.70 

—  .66 
.65 

-.56 
.66 

—  .66 
.00 

—1.20 

1.86 

-1.86 

6.40 

6.90 
6.00 
7.70 
&50 
7.12 
8.60 
-8.56 

row  beisaa  t 

8.75 
&90 
8.05 
0.30 
10.00 

+  .60 
1.00 
.80 
.80 
.62 
1.88 
.05 

o  wet  the  U 

.20 
.15 
.06 
.86 
.70 

ne. 

Parted  36''  from  pin. 


BB9i 


TESTS   OF   IRON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  2436. 

a  PXTBE  MANILLil. 

[From  Sewall  A  Day  Cordage  Oompany.J 


671 


Applied 
loads. 

Permanent. 

set 

Remailu. 

TotaL 

BucoeMive. 

Poundt. 
100 
200 
300 
400 
400 
400 
400 
400 

Jnchet. 
2.00 
4.00 
4.80 

Inehu. 

IneKes. 

Twiated  line. 

After4niinntes. 
After  6  minntea. 
After  0  minntes. 
After  12  minntes. 

3  mlnntee  after  wetting 

began. 
8  minutes  aftor  wetting 

10  m mates  after  wetting 
began.     . 

After  32  minntes. 
Tenaile  strength. 

2.00 
.80 

5.45 

.A5 

5.83                 .88 
5.87                 .04 
6.90    j             .03 

6. 97    1             -  07 

400 

Now  began  1 
5.97 

to  wet  the  Ui 
0. 

ae. 

400 

400 

0 
0 
100 

aoo 

800 
400 
500 
610 

&03 
6.18 

.06 
.10 

. 

8.16 
2.10 

&65 
4.66 
6.80 
6.82 
6.20 
6.60 

1.45 
Lie 
.65 
.62 
.88 
.30 

Parted  2  strands  6''  from  pin  in  dry  section  of  the  line. 


572  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2437. 

^  Barbour's  Best  Gilling  Thread. 

[  From  M.  F.  Whiton  &  Go.  j 


Applied 
loadB. 


Pound». 
100 
SOO 
800 
400 
400 
400 
200 
200 
400 


Elongation  in  6  feet 


TotaL       Sarce«Rive. 


t 

Permanent 
set. 


Inehet.  I 

4.50  I 

6.57  : 
6.25 

6.87  ! 

7.08  : 

7.03  ' 
6.68 

0.70  . 

7.06  I 
7.06 


Jnehe$. 


Jnehei. 


1.07  I 

.08  I 

.62  

.16  

-•;.,  I..;:::: 

.  u2  '  After  3  minatee. 

.30       

0.  '  After  2  minntes. 


Kemarka. 


Twisted  Une. 


After  2  minutes. 
After  4  minutes. 


Now  began  t4>  Wit  the  lint*. 


400 

400 

400 

400 

400 

400 

200 
400 

0 

200 
300 
400 

0 
400 
600 


7.12 

7.20 

7.25 

7.34 

7.40 

7.40 

7.05 
7.40 


6.52 
6.97 
7.21 


7.24 
7.50 


.06     2  roinu<es  after  wetting 

began. 
.08     I  7  minntos  after  wetting 

be^an. 
.05     16  minutes  after  wetting 

bt'gan. 
.00     I  40  minutes  after  wetting 

began. 
.06     52  minutes  after  wetting 

becan. 
0.         00  minat«s  after  wetting 

began. 


—  .35 
+  .35 


1.54 
.45 
.24 


4.08 


1.10 
.26 


TeuHile  strength. 


Parted  24''  from  pin. 
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PxTBB  Manilla  Cable,  Size  H". 

[From  Sowall,  Day  A  Co.] 

This  piece  of  twisted  line  had  been  wet  and  dried  and  once  tested  by 
tension  in  the  testing  machine. 

Now  tested  by  suspending  a  15-iDch  shot  with  the  line,  the  total 
weight  suspended  being  465  poands. 

A  clove  hitch  and  two  half  bitches  was  ased  at  either  end  arouDd  If 
bolts,  leaving  5  feet  of  the  line  under  stress. 

The  gauged-length  marks  were  1  foot  from  each  end. 


Time. 


10h05"a.m.. 
10^12-a.m.. 
10^20-a.m.. 
10*28-a.m.. 
10k30-a.m.. 
10*W-a.m.. 
10*88-a.m.. 
2*00-p.m.. 


CooditUm  of 
line. 


...do.. 
...do.. 


Wet. 
...do. 
...do. 


Poundi 
0 

465 
465 
405 


405 
405 
405 


0»iiK«d 
length. 


Infihst. 
36.00 
41.00 
42.00 
42.00 


42.00 
41.05 
42.00 


Ttomarka. 


Began  to  wet  the  line. 


Kept  wet  till  5  p.  m.,  then  dried  oyer  night  with  the  loed  atill  on. 


8^15"a.m.. 
10^08"a.m.. 
10kl3>a.m.. 

10»18-a.m.. 
lO^lV-a^m.. 
10h20-a.m.. 
10h26-a.m.. 
10k54-a.m.. 
11^20- a.  m.. 


Drysnrlhoe... 

Wet 

...do 


.do. 
.do. 
.do., 
.do. 
.do. 
.do. 


466 

42.60 

466 

42.67 

0 

40.05 

465 

42.20 

465 

42.30 

466 

42.36 

405 

42.35 

465 

42.35 

Load  releaaed  and  rope 
gradoally  shortened. 


Load  on  orer  night. 


6^45" a^m.. I  Dry.. 
2^50-p.m..|  Wet. 


465 
465 


42.80 
42.  fH) 


Load  released.    After  2  hours'  rest  unloaded,  the  rope  allowed  to  dry 
somewhat  and  also  shrinlc  in  the  mean  time,    it  was  reloaded. 

4^50"  p.m..  I  Partly  dry....  I      465    \    42.10    j 

Load  snatained  over  night. 


8^10>a.m..|  Dry.. 
6*00*p.m..|..  do. 


465 
465 


42.90    I 
Load  snatained  over  night. 


8kl5"a.m..|  Dry.. 
l*5<Hp.m..'...cio  . 
6k00>p.m..,...do  . 


465 
465 
405 


43.06 
43.10 
43.10 


Rope  parted  some  time  hetween  Saturday,  September  22  p.  ni.,  and 
Monday,  September  24  a.m. 


Parted  3  strands  24'^ from  the  465  pounds  weight,  and  also  parted  one 
of  these  strands  at  another  place  36'^  up  the  rope  nearer  the  upper  end, 
bat  2^  feet  from  hook  at  upper  end. 

Time  under  stress,  3  days  8  hours  to  5  days  22  hours. 
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Italian  Line,  if,  8*Threaj>. 

[From  SewaU  &  I>a,y.] 

Suspended  465  pounds.    Weight  as  before. 


Time. 


8>>50-a.m. 
Si'Sl-a.m. 
8>»  55«  A.  m. 
(H>  20-a.m. 
11"  65»a.m. 
fih  00"  p.  m. 
8"  00"  a.  m. 


^CoDdition  of 
Une. 


...do 
...do 
...do 
...do 
...do 


Load. 


PoMtub. 
0 

465 
465 
465 
465 
465 
465 


Gauged 
leni^. 


IneKet. 
36.00 


41.15 
41.28 
41.40 
4L60 


Bemarks. 


Twisted  lioe. 


Eonnd  1  strand  parted. 


Strand  parted  some  time  during  the  night  24'^  from  end  fastening. 
Time  under  stress,  9  to  23  hours. 


No.  5  W.  E.  H.  &  Son  Cotton. 

[From  M.  F.  Whiton  &.  Co.] 

246  pounds.    Weight  suspended  as  before. 


Time. 


gh  20"a.iii. 
9»30«a.iD. 
1»«  55"  p.  m. 
S*  00"  p.  m. 


Condition  of 
line. 


...do.... 
...do.... 


Load. 


Poundi. 
0 

246 
245 
245 


Ganged 
length. 


Jneheg. 
36.00 
44.05 
44.05 
45.05 


Snetalned  load  over  night. 


8^  4£'»a.m. 
11»  55«a.m. 
5*  00"  p.  m. 
8"  15>a.ni. 
6"  60">p.ni. 
8k  45- a.  m. 
5^  00*  p.  m. 
8k00-a.ni. 


..do 

.-do 

..do 

.do 

..do 

..do 


245 
246 
245 
245 
245 
245 
245 
245 


45.05 
45.05 
45.05 
45.10 
45.06 
45.10 
45.15 


Bemarks. 


Tviatedline. 


Line  found  parted. 


Parted  at  lower  fastening  consisting  of  clove  hitch  around  clevis  If" 
diameter.    Length  after  fracture,  41^^ 

Line  upset  and  kinked  after  parting.  Total  time  under  stress,  3  days 
and  8  to  23  hours. 


test6  of  leon,  ist££ly  and.  otheb  matebial8.        575 
Italian  Line,  ^,  S-Thbead. 

[From  Sewall  &,  Day.] 

A  ganged  length  of  3  feet  was  laid  off  on  the  dry  rope,  the  rope  was 
then  wetted,  after  which  the  465  pounds  weight  was  suspended  as 
before. 


Time. 


Coiadition  of 
line. 


Gaaged 
length. 


Bemnrks. 


8^  40*  a.  m. 
8»45"a.m. 
8k60"a.m. 
1*  80"  p.  m. 
ft^OO«p.m. 


8k  48- a.  m. 
8k60->a.m. 
Ilk  60- a.  m. 
6*  60-  p.  m. 
8k  16-  a.  m. 
8k]8-akm. 
6k  00- p.m. 
8k  80- a.  m. 


6k00-p.m.  i 
8k00-a.m.  ! 


Wet. 
...do. 
...do. 
...do  . 


Pounds. \ 
0 
0 

486 
465 
466 


Inehsi, 
86.00 


41.40 
41.60 
4L40 


TwUledline. 


Load  auatained  over  niglit. 


Dry 

466 

42.00 

Wet 

...do 

Dry 

466 

466 

466 

*"4«5' 
466 

41.  SO 
41.86 
42.10 

*4ii5" 
42.16 

Wet!!.";.'.".".' 
Diy 

Wetted. 


Line  again  wetted. 


Line  again  wetted. 


Wet. 
Dry.. 


465    I     42.10    i 

465    I      42.80    I 


Strands  dietorted,  eome  riding  othera.    Snapping  Monds  occurred. 
Weight  snatained  2  daya. 


8k0(^a.m.  I  Dry.. 
6k  00"  p.  m.  . .  do  . 
Ilk40-akm.    ...do. 


486 
466 


4150 
42.50 


I  Line  parted. 


Parted  1  strand  at  hitch  at  lower  end ;  1  strand  parted  6''  from  same 
hitch. 
Time  under  stress,  7  days  3  hours. 
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8H0TIIHE8. 

te8t8  of  strands,  cords,  and  threads, 

Strands,  Cords,  and  Threads. 

[From  lines  foniuhed  by  M.  F.  WLiton  &  Co.] 


Ktfks. 


A  beet  BoMia  hemp . 
A  beet  Russia  bemp . 


/y  Barbonr's  best  gilling 
thread. 


I>o. 


Barboar's  best  falling  thread, 
A- 


Barbour's  linen  shoe-thread, 
,'„  6-threa4. 


Barbour's  linen  shoe-thread, 
A.  e-tbread. 


Barbonr's  linen  shoe-thread, 
9-Birand. 


Do., 


Barbour's  linen  shoe-thread, 
^,  11-thread. 


Barliour*A  linen  Hhoe-t bread, 
3^.  llthread.     . 


Do. 


Barbonr's  linen  shoe-tbread, 
11-ply.  A. 


V.  "Coy"  best  linou  gUiing, 
No.  16,  3.ply. 

A  "  Coj  "  best  linen  gilling, 
Ko.  16, 8-ply. 


Tensile  strength  (pounds). 


Strands. 


Each. 


;  Cords 
gate.  I 


Threads 
each. 


276 
202 
290 


C  78 
<  105 
I.  w 
r  208 
i  206 
194 


768 


187 
205 
101 
84 
80 
70 


106 
191 
104 


02 

100 
106 


204 

210 
200 


05 
04 

108 


218 
208 
216 


166 
172 
198» 
104 
308 
202 

08 
101 

80 
164 
162 
163 


Ko. 


Coy  *'  best  linen  gilling, 
26,  2>piy. 


77 
66 
77 


273 


243 


*  581 


>  614 


207 


G42 


176 

150 


288 


480 


484 


40 

J?* 

37 


Remarks 


Tlitead  uotwint'tl 
Thread  hanl  tui»UHl. 

I  UiitHistrd. 


3-pIy  threads. 


0 
0 


I 


4 


3 


Iply  threads. 


\ 


Dri(*<l  in  muffle. 


!  Saturated  with  water. 
SUtnrated  with  sperm-oil 


18 
17 
17 
10 
16 
18 
16 
8 


*  Dampened  by  passing  through  steam. 
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TeoBilB  Btrengtb  (ponnda). 


Ktfka. 


/,  "Coy  "  bMt  linen  gilUng. 
Ko.  25,  2-ply. 


Do. 


A  "  Coy  "  best  linen  ffillinc, 
No.  25,  2-ply. 

Do 


it  "  Coy ''  beetiinen  giUing, 
No.  ' 


»y"  best 
30«  2.ply. 


Do. 
Do. 


A  **Coy  "  beat  linen  Rilling, 
No.  30.  2-ply. 

A  "Coy "beet linen gilling, 
No.  30,  3-ply. 

Jg  *'  Coy  "  best  linen  gllling, 
No.  80,  8-ply. 


Jm  "  Coy  "  beat  linen  gllling. 
No.  40,  2-ply. 

Jk  "  Coy  *'  beat  linen  gilling, 
No.  40,  2-ply. 

/s  Smith  &,  Dove  sail  twine . 


Do. 


Smith  &  Dove  aail  twine  ^ . 

A  Hanhall'a  linen  thread  . . 
Do 


A  Marahall'a  linen  thread  . 


Strands. 


Eaoh 


146 
940 
242 
138 
148 
247 


02 
93 


108 
126 
152 
158 
158 


145 
128 
150* 
160 
266 
150 

89 
100 

93 


172 
195 
188 


93 
87 
98 


171 
167 
172 


86 

(  76 
265 
248 


252 
250 
240 


173 
138 
148 


181 
194 
182 


175 
208 
208 

06 
100 

91 


Aggre- 
gate. 


274 


666 


273 


510 


237 


796 


742 


459 


567 


287 


Corda 
eaoh. 


Threads 
each. 


? 


12 

f 


27 
38 
45 


40 
34 
41 
85 
44 

16 


Bemarhs. 


Dryatxand. 
Wet  strand. 

Do. 
Hard  twisted. 
Loose  twisted. 
Wet. 


Dry  strand. 
Wet  strand. 
Do. 


Dried  in  muflBe. 


Saturated  with  water. 
Saturated  with  sperm-olL 


^  2-ply  threads. 


^2ply  threads. 


>  3-ply  threads. 

I 

Dry  atrand. 
Wet  atrand. 
Do. 


*  Dampened  by  paaaing  through  ateam. 

H.  Ex.  14 37 
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TESTS  OF  STBANDSy  CORDS,  AND  THREADS-QouiAnjieA. 


M*rks. 

Tensile  atrength  (ponnda). 

Remarks. 

Strands. 

Corda 
each. 

Threads 
each. 

Bach. 

^^- 

,  ManhaU'ii  linen  thread . . . 
7.  bmit  Italian  hemn 

€   M 

127 
(  126 
(  218 
\  281 
(  210 

\  ^ 

i   104 

\  % 

i     71 

\  242 
1     50 
\     88 

C  106 

iii  ■ 

I   123 
163 

ciw* 

\   176 
(   160 
C   271 
\  272 
(  268 
(     00 

\     ^ 
l     78 
<     07 

i  104 

Dry  strand. 
Wet  strand. 
Da 

$  StMuds  from  other  end  of 
(    line. 

5  Testa  of  entire  line  for  ved- 
\     flcatlon. 

Satnratod  with  water. 
Do. 

Dry  strand. 
Wetatrand. 
Do. 

\  700 

s 

>  225 

j^ best liaUan  hemp.., 

Do 

Do 

Do  

) 

No.  ft  W.  E.  H.  Sl  Son  ooi- 
ton. 

A  or  No.  6  W.  B.H.&Son 
cotton. 

k  or  No.  8  W.  B.  H.&  Son 
cotton. 

No.  4|  W.B.  H.  &  Son  oot- 
ton. 

Do 

i  287 

r    s 

1| 

S        4 

8 

I       4 
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STRA19B8  AKD  THREADS. 

(From  Ubm  ftumtihed  by  Sewall  &  Day  Cordage  Company.] 
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Harka. 


Tenailo  atra&gth  (pounds). 


Stranda. 


Each. 


Aggr©. 
gato. 


Threads 
eaoh. 


Bamarka. 


il  pvre  manlUa 

H  pure  manilla  oable . .. 

li  pure  maniUa 

II  hemp  oable 

il  Italian  line.  8-thread . 


^  hemp  rope  . 
Do 


871 
012 


115 
116 


]  '  f      110 

hi 


Thread  uniwiated. 
Do. 


03 
77 


Saturated  with  water. 
Do. 


[Line  from  SOyer  Lake  Company.] 


^"BaaBiahemp.. 


Ill 


891 
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SHOT  USES. 


MEASUREMENTS  OF  STRANDS  AND  THREADS  FROM  SECTIONS  OF  LINES 
WHICH  WERE  12  INCHES  LONG  BEFORE  UNLA  TING. 

[From  lines  ftmiAhed  by  the  SilTer  Ijike  Comiwoy.] 


ICmrks. 


Lftyofrope, 

one  torn 

in. 


Lengtiw,  when  onlflTed. 


Strenda. 


Threads. 


Bemarks. 


Ko.  7  shot  line,  ••Coy"  beet  I 
Unen  gilUng,  No.  2S,  2-ply.  5 


Ko.  7  shot  line,  "Coy  "  best  \ 
linen  RUltaK,  No.  30, 2.ply.  5 


No.  7  shot  line,  "Coy  "  best ) 
linen  gilling,  Na  30,  B-ply.  5 


No.  7  shot  line,  "  Coy"  best } 
linen  gillinA  No.  30, 3-ply .  $ 


No.  7  shot  line,  Barbour's) 
6-cord  linen  shoe-thresd,  > 
57  cents  per  ponnd.  ) 


No.  7  shot  Udo,  Barbour's] 
11-oord  linen  Bhoe4hread, 
05  cents  per  ponnd.  ' 


No.  7  shot  line,  Barbour's ) 
best  giUins  thread.  > 


No.  7  shot  line,  Smith  A) 
Dove  No.  10^  5-ply  linen  > 
shoe-thread.  > 


I"  Bnssia  hemp. 


Braided. 


Braided. 


Braided. 


Braided. 


Braided. 


Braided. 


Braided. 


Braided. 


'.76 


/ndbM. 
17.80       18.70 


17.00 
18.40 
10.40 
18.00 
17.00 
(Core 

laoo 

10.25 
18  40 
10.40 
10.76 
10.10 

rio.so 

19.10 
10.80 
1&36 
1&85 
18.75 
(Core 

.19.75 
10.25 
lOiOO 
10.20 
10l20 
10.36 

fl7.60 
17.46 
17.35 
17.46 
17.25 
16.00 

rlO.85 
18.70 
17.00 
16.60 
16.50 
16.60 
17.00 
17.00 
l&OO 
18.26 
18.70 

118.50 
1&45 
18.40 
18.30 
1&40 
1&66 
18.80 
(Core 
15.25 
16b  50 


17.00 
18.00 
17.70 
10.10 
16.80 
12.40) 
10.10 
10l46 
10.25 
10.30 
10.20 
10.40 
10.10 
ia66 

iao5 

19  30 
l&OO 
18.  SO 
12.26) 
10^80 
10.10 
10.36 
10.85 
10.05 
19.80 
17.40 
17.26 
17.80 
17.20 
17.70 
17.45 
17.00 
17.25 
16.80 
17.10 
16.15 
16.20 
ia60 
10.20 
18.60 
1&80 
1&40 
18.50 

laio 
laso 
laoo 

1&40 

laso 
ia65 

12.55) 
14.50 
14.76 


[Firom  Unea  ftunlshed  by  M.  F.  WUton  &  Oa] 


^  best  Italian  hemp 

A  Barbour's  linen  shoe-  \ 
thread.  11  thread.  5 

A  Smith  SlDovo  sail  twine. . . 

^  Marshall's  linen  thread . . . 

Vk  or  No.  6  W.  E.  H.  ^  Son  ^ 
cotton.  > 

4  or  No.  8  W.  S.  H.  4b  Son  ) 
cotton.  > 

y  pure  manllla 


".76 
".87 
".62 
".66 
".62 
".67 


18".70  each. 


;13".30 
1 18".85 
:  18".80 
13".26 
;  14'MO 
14".10 
14".«0 
14".80 
15".40 
15".40 
13".80 
13".80 


.351 
.40) 

.60  f 
.451 
.00  > 


I6".20tol6''.00 

each. 
14".50tol4".60 

each. 

14'MO  to  I4".16 
14".80each.... 

16".80each.... 

17".00tol7".30 
each. 

14".40each.... 


;  Line  from  Sewali 


SAMPLES  OF  OLD  BRAIDED  LINEN  UNBLEACHED  WATER-PROOF 

SHOT  LINES  NOS.  4  AND  7,  MANUFACTURED  BY 

THE  SILVER  LAKE  COMPANY. 


These  lines  were  placed  at  the  Lndington  Life-Saying  Station,  Lake  Michigan, 
in  1880. 

The  No.  4  line  has  heen  fired  twice. 

The  No.  7  line  has  never  been  fired. 

The  liuee  were  secnred  to  the  testing  machine  by  passing  both  ends  aronnd 
grooved  pins; 


fiSl 
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TESTS  07  SHOT  UHB  HO.  4. 

Total  length,  302}  feet. 

Diameter,  'M4. 

Total  weight,  2  ponDds  7  ounces. 

Weight  per  100  fathoms,  4  pounds  13.5  oances. 

Braided  line  of  9  strands,  4  threads  per  strand. 

Core  of  4  threads. 

No.  2564. 


Asar 

BlongAtlon  in  6  feet 

Pennimeiit 
set. 

Remarlu. 

TotoL 

SaoceMive. 

P9und9. 
SO 
100 
160 
200 
221 

/ficUf. 
1.00 
0.20 
8.50 
10.20 
11.10 

IneheM, 

Jnehet. 

Tenaile  stniigth. 

4.00 
2.30 
1.70 
.90 

Pttrted  24"  fW>m  the  pin. 


No.  2566. 


60 
100 
160 
101 

4.70 
8.15 
10.25 
11.20 

TeDsUe  straigtli. 

3.45 

2.10 

.96 

Parted  12"  from  the  pin. 


No.  2666. 


GO 

100 
160 
900 

8.45 
7.05 
9.85 
1L30 

Tenaile  straogth. 

4.20 
2.90 
1.45 

Parted  24"  from  the  pin. 


No.  2667. 


.  60 
100 
160 
100 
60 
50 
100 
160 
200 
214 

3.10 

7.76 

10.00 

9.80 

9.40 

8.50 

9.50 

10  40 

11.75 

12.00 

TeuBUettrenirth. 

4.66 

2.25 

-.20 

—  .40 

+1.25 

1.00 

.90 

1.35 

.25 

7.25 

Parted  24^'  from  the  pin. 
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liro.2668. 


«- 

Pennanent 
set. 

Bemmrki. 

ToUl. 

SnooMiiyo. 

Poundt. 

50 

100 

ISO 

100 

50 

SO 

100 

150 

200 

Inth€9. 
3.25 
7.26 
9.40 
0.20 
8.76 
7.85 
&76 
9.75 
11.00 

JimAm. 

indken 

4.00 
2.15 

—  .20 

—  .46 
-fL16 

.00 
LOO 
L2S 

0L70 

Parted  24''  from  the  piiL 


No.  2569. 

60 

4.10 
7.50 
9.80 
9.86. 

aoo' 

&10 

ao6 

9.86 
ILOO 
ILIO 

100 

8.40 
2.10 

+L10 
.86 
.00 
LIS 
.10 

150 

100 

60 
60 

7.00 

100 

150 

200 

208 

Tensile  itrength. 


Parted  24"  from  the  pin. 

Test  of  No.  4  Shot  Line. 
No.  2677. 

fAfter  soaking  in  wmter  24  honn.) 


Applied 
loads. 

Aongation  in  6  feet 

Permanent 
set. 

Reinarks. 

Total. 

Sncoessive. 

Potttuls. 
60 
100 
168 
200 
280 
288 

IneiM. 
7.40 
10.15 
12.20 
]a85 
14.85 
15.60 

Jnehes. 

Inehet. 

Tensaestnogth. 

2.76 
2.05 
L65 
LOO 
.65 

7.46 

11.30 

Parted  24"  from  the  pin. 

No.  2579. 

(After  soaking  in  water  24  hoars,  and  then  drying  80  honza.] 


50 
100 
160 
174 

aos 

9.25 
1L25 
12.10 

TensUe  strength. 

2.30 
2.00 
.85 

a4o 

Parted  24"  fron^  the  pin. 
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TESTS  07  SHOT  UVB  HO.  7. 

Total  length,  304  feet 

Diameter,  ^^22. 

Total  weight,  5  pounds  10^  oances. 

Weight  per  100  fathoms,  11  poands  2.6  ounces. 

Braided  line  of  12  strands,  7  threads  per  strand. 

Core  of  7  threads. 

No.  2570. 


Applied 

Bet 

Benuurkt. 

loiidiir 

Total. 

Saooeesive. 

Pound*. 
80 
100 
200 
300 
400 
488 

Indku. 
1.60 
2.00 
6.20 
7.10 
8.00 

Indkea. 

InchsB. 

Tensile  strength. 

.60 
3.20 
1.00 
L80 

Parted  24"  ftom  the  pin. 


No.  2571. 


80 
100 
200 
900 
400 
448 

.68 

2.06 
6.20 
7.20 
8.00 
9.30 

Tensile  strength. 

1.60 
8.18 
2.00 
1.40 
.70 

Parted  at  the  pin. 


No.  2672. 


60 
100 
200 
300 
400 
442 

L12 
•1.76 
4.96 
7.00 
8.36 
9.00 

Tensile  strength. 

.83 
8.20 
2.06 
1.86 

.65 

Parted  24f'  from  the  pin. 
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No.  2578. 


loads. 

Elongation  in  6  feet 

set. 

Remaarks. 

Total. 

Succewlve. 

Pounda. 
60 
100 
200 
300 
400 
300 
200 
100 
50 
60 
100 
200 
300 
400 
430 

IneheM. 
1.35 
LOO 
5.20 
7.10 
8.60 
8.40 
8.17 
7.70 
7.20 
6.00 
6.40 
7.40 
a  16 
0.00 
0.20 

iMhet. 

Ineft«ff. 

.55 
3.30 
1.90 
1.40 

—  .10 
-.33 

—  .47 

—  .60 
+  .20 

.50 
1.00 
.76 
.85 
.20 

6.70 

Parted  24"  from  the  pio. 


No.  2574. 


SO 
100 
200 
300 
400 

1.60 
2.10 
5.40 
7.60 
9.16 

.60 
3.80 
2.10 
1.65 

Parted  12"  from  the  pin. 


No.  2575. 


60 
100 
200 
300 
400 

1.30 
2.10 
5.40 
7.35 
9.10 

Tensile  strength.' 

.80 
3.30 
1.95 
1.75 

Parted  36''  from  the  pin. 


No.  2676. 


50 
100 
200 
300 
200 
100 
50 
60 
100 
20O 
800 
400 
448 

1.50 
2.00 
5.40 
7.40 
7.10 
6.70 
6.35 
5.00 
.  5.70 
6.72 
7.60 
9.00 
9.00 

.60 
8.40 
2.00 

—  .30 

—  .40 

—  .35 
+  .60 

.70 
1.02 

.82 
1.40 

.90 

4.60 

Parted  12''  from  the  pin. 


TESTS   OF  IRON,  STEEL,  AND  OTHER  MATERIALS, 

No.  2578- 

Test  op  No.  7  Shot  Line. 

[After  aoAkinic  In  water  24  hours.] 
/  All  ' 

Contraction  in  6  feet,  \  J//, 
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4'^75  first  section. 
.85  second  section. 


ApiOied 
loads. 

ElongKtioninOfeet. 

Permanent 
set. 

Remarks. 

TotU. 

Saooentre. 

POMIldt. 

90 
100 
200 
300 
300 
350 
400 
460 
483 

0 

3.10 
6.80 
8.00 
0.85 
10.40 
11.60 
12.50 
13.50 
13.66 

InthM. 

'  JmAm. 

Tensile  strength. 

2.70 
2.^ 
1.85 
3.2ft 
1.10 
1.00 
1.00 
.16 

7.16 

7.30 

Parted  at  the  pin. 


No.  2580. 
No.  7  Shot  Line. 

[After  soaking  in  water  24  hoars  and  then  drying  60  hoan.] 


Applied 

Elongation  in  6  feet. 

Permanent 
set. 

Remarks. 

iSSls. 

TotaL 

Snooeesive. 

Ptoiftulf. 
60 
100 
200 
300 
400 
438 

JfieAec. 
2.46 
4.07 
7.86 
9.20 
11.10 
11.80 

/iieftM. 

inoAet. 

Tensile  strength. 

2.22 
3.18 
1.36 
1.90 
.30 

5w60 

Parted  12^'  from  the  pin. 
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TESTS  07  KVOTS  AHD  HITCHES  WITH  SHOT  LIVE  Ho.  7. 

Ends  made  &at  to  grooved  pms  the  same  as  in  previoas  tests  of  the 
lines. 

The  knots  and  bends  nsed  to  fasten  the  two  lengths  of  line  together 
were  placed  midway  between  the  pins. 

The  pieces  of  line  used  were  from  fractored  ends  of  previoas  tests. 

This  line  is  coated  with  beeswazi  and  very  slippery. 


TensOe 
strength. 

Paitad. 

SavArelniot .......................... .*--^.«r 

fownd$. 
S58 
261 
288 

265 
800 
137 
116 
252 
267 
828 
287 
74 
88 
822 
872 
278 
270 
840 
888 
972 
268 
250 
268 
846 
815 
848 
324 
848 
260 

884 

260 
240 
800 
264 
288 
268 
260 
240 
244 
400 
860 

At  knot 
Dow 

St 

Bo. 
XjiotnuoOad. 

Da 
At  knot 

Do. 

Da 

Da 
Knot  unrolled. 

Da 
At knot 

Da 

Da 

Da 

Da 

Do. 

Da 

Da 

Da 

Da 

gi: 

been  weakened  pearlier  testa 

At  the  knot 

Da 

Da 

Da 
At  the  bight 
Knotnnrolled. 

Do. 
Atthehitoh. 

Da 

Da 

Da 

Do...... .....,.—•.. 

Do : 

Do 

SanftiY  InM^L  mdt  vtoppMl  bftok.^.. ..•-....«... 

Bread  tMg^or  Miller's  (not 

Do-.n 

Bread  lMig«  ends  knotted 

Do....'. ^ 

Breed  bag,  ends  supped  iMOk 

Do .T 

Qnniiey  knot 

OrMiney  knoli,  epde  ntopped  iMokT  p,-r.r-rT 

Do.r. 1 r.'« 

Sin^eiRiek  bend 

Do 

Do 

WeaTer'a  knot/.-.^ .... 

Do 

DoablftflanioklMind...... 

Do 

Do 

Do 

Two  bowllnea.... •• 

Do 

Do 

Do  

Do 

Overhand  knot 

Do 

I^irare  eirbt.  or  German  knot ..........r 

Do 

Do 

Do 

HolUnir  hiteh* 

nolllnr  blt^h  on  3"  tarred  n>ne.. .,-.... 

Do... 

.       .     K-.  -        ,  ...     ..„-         ._..,    .             - 

*  The  standing  part  was  ohalked  to  prerent  slipping. 


/€nx>fAS'    €vn^  Jti 


\ypMXLrC   ^Tt^llt' 


'^Br^ix:^  ^a,^,    onr   (7?tiZZer'nt*^Jtn.eft^ 


Q,-rci:n^9t-Cff  JA^n'Ot' 


iSirw^ZB'  Carrrc^  ^e^vcL. 


— ^^—  ^ 


J!)ot€6ZB  Ga-TriLok^  'Se-nsi^ 


TfecLveT^  Jcjn^crt^ 


^OTol:xjrtje.L 


9- 


XBauyZ^-riA 


*> 


Ck^Br-Tt^^t^l^      Sum    Jb^t^^ 


H  Ex /4? . , 
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No.  7  Shot  Line. 
Hitches  aroand  a  ^''  pin.    New  line  used. 
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Beaoription  of  hitoh. 


Clare  hitoh  and  balf>bitoh  aroaod  ataading- 
pMt, 

Do 

Do 

Cloye  bitoh  witb  extra  roand  tarn,  half-hitcb 
aroand  atandin^  part 

Tiniber  bitch 

Do 

Do 

One  round  torn  and  twobalf-bltcbea  with  ond 
atoppedbaok. 

Bowline 

Do 

Bowline  on  the  bight , 

Anchor  knot 

Do 


Tensile 
atrength. 


Pounds. 
428 

405 
408 
436 

305 
303 
355 
452 

438 
342 
394 
326 
428 
437 


Parted. 


At  hitoh. 

I"  from  bight. 
y  inside  Utch. 
At  hitoh. 

At  bight. 

Do. 

Do. 
In  bne  1  foot  from  aeizing. 

Iq  line  3  feet  from  bitohea. 
At  knot. 

Do. 

Do. 
Two  feet  from  hitch. 

Do. 


2i-lN0H  Russia  Hemp  Bope. 

Hitches  aroand  a  i^"  pin. 

The  original  test  of  this  rope  gave  a  tensile  strength  of  5,100 
pounds. 


DeaoripUon  of  bitch. 

Tenaile 
■irongth. 

Parted. 

Anchor  knot. ^......^.. 

PouTids. 
4,650 

8,500 
4,860 

Standing  part  at  5"  pin,  oppoaite  end 

ftrtnn  knoL 
At  knot. 
StMidlng  part  at  5"  pin,  oppoaite  end 

Bowline 

Cloye  hitoh  and  half  bitch  aroand  standing 
part. 
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SHKXC  UVSS. 

[Kanniaetared  by  M.  V.  Whlton  &  Ck>.,  Boston,  Ifisss.,  ft^Ourilfcnnd  Dore's  swl  twine.] 

Size  of  lines,  "So,  7. 

Weight  of  coils,  18^  pounds.    Diameter  of  line,  '^2. 

Lines  composed  of  3  strands  of  8  threads  each. 

Lay  one  turn  in  ".7. 

Length  of  line  between  pins,  about  4  feet. 


No.  of 
test. 

Looation  of  sample  in  ooiL 

Tensile 
strongth. 

Fraotnied. 

2661 

2663 

2666 
2667 

2660 
2670 
2671 
2672 
2673 

2674 
9675 
2676 

2677 

2670 
2680 
2681 
2682 
2683 
2684 
2685 

2687 
2688 
2680 
2600 
2601 

2602 
2603 
2604 
2605 
2686 

Outside  end  

Pounds. 
615 
612 

574 
668 

548 
668 
567 
551 
bt» 
675 
573 
510 
710 
638 
667 
666 
685 
658 
60S 
687 
604 
676 
510 
604 
660 
597 
466 
686 
640 
680 
548 
506 
705 
606 
506 
660 
666 
564 
520 
580 
677 
612 
686 
625 
810 
574 
615 
560 
500. 
.508 
612 
402. 
645 
602 
650 
685 
663 
664 
647 
618 
600 
560 
546 
535 
584 

At  pin. 

One  strand  at  pin.  one 

6"  away. 
At  middle. 
Atnin. 
6"  ^m  pin. 
At  middle. 
Atnin. 
3"  from  pin. 
12"  from  pin. 
8"  frtnn  pin. 
At  middle. 
6"  from  pin. 

AtlongspUoe. 

1  foot  from  pin. 

Do. 
At  the  pin. 

At  long  splice. 

3"  fron  pin. 
1  foot  from  pin. 
At  pin. 
At  middle. 
V  from  pin. 
At  pin. 
At  middle. 
At  pin. 

1  foot  from  pin. 
6  feet  tnm  pin. 
At  pin. 

Da 
1  foot  from  pin. 
Atnin. 
6"  from  pin. 

AtlongspUoe. 

5"  from  pin. 

At  pin. 

1  fMt  from  pin. 

At  pin. 

1  foot  from  pin. 

Inside  end 

Outside  end 

...do 

....do 

..    do    ....    .. 

Insideend 

Oataideend — 

....do 

....do 

....do 

Oataideend 

200  feet  firom  outside  end 

225  feet  fix>m  outside  end 

400  feet  from  outside  end 

600  feet  from  outside  end 

800  feet  ftx>m  outside  end 

1.000  feet  from  outside  end 

1,200  feet  from  outside  end 

1,400  feet  fh>m  outside  end 

1,600  feet  fh>m  outside  end 

Insideend 

Outside  end 

....do 

....do 

200  feet  from  outside  Mid 

230  feet  from  outside  end 

400  feet  fhim  ootside  end 

600  feet  from  outside  end 

800  feet  from  outside  end .............. ............... 

1, 000  feet  from  outside  end 

1, 200  feet  from  ootside  end 

1, 400  feet  from  outside  end 

1, 600  feet  frtim  ootside  end 

Insideend 

Outside  end 

Insideend , 

Ontddeend 

....do 

....do 

....do 

....do 

....do 

....do 

Tnsi'l^  end . , 

Outside  end 

do 

....do 

do 

....do 

200  feet  from  outside  end 

225  feet  ftt>m  outside  end 

400  feet  from  outside  end 

000  feet  from  outside  end 

800  feet  from  outside  end 

1, 000  feet  from  ontside  end 

1,200  feet  from  outside  end. 

1, 400  feet  from  ontside  end 

1  000  feet  from  outside  end 

Inside  end 

Outside  end 

...do 

....do 

do 

....do 
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SHOT  LINES— Con%iDi\i»(i. 


No.  of 
test. 
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2700 
2701 
2703 
2703 
2704 
2705 
2706 

2708 

2710 
2711 
2712 
2713 

2715 
2716 
2717 
2718 
2710 

2721 

2728 
2724 
2725 
2726 
2727 
2728 
2720 
2780 
2731 
2732 
2733 
2734 
2735 

2787 
2738 
2730 

2740 
2741 
2742 
2743 
2744 
2745 
2746 


Looation  of  sample  in  ooU. 


Ontsideend 

....do 

..-.do 

....do 

....do 

...do 

...  do 

...do 

....do 

...do 

Innldeend 

Oateide  end 

Inside  end : 

Oateide  end 

...do 

...do 

...do 

Inside  end 

Oatsideend 

...do 

...do 

...do 

...do 

Inside  end 

Oatsideend 

Inside  end 

Oatsideend 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do.: 

...do..  

...do 

...do 

...do 

Inside  end 

Oatsideend 

..do 

...do 

Inside  end 

Oateide  end 

...do 

...do 

...do 

...do 

...do 

..do 

200  feet  from  oatside  end . . 
400  feet  from  oatside  end . . 
600  feet  from  oatside  end  . . 
800  feet  from  ootside  end .. 
800  feet  from  oatside  end . . 
1,000  feet  from  ontside  end 
1,200  feet  from  oatside  end 
1,400  feet  from  oatside  end 
Inside  end 


Tensile 
streiiKth. 


Pound*. 
658 
670 
661 
546 
510 
560 
578 
671 
.058 

ee6 

665 
601 
668 
563 
620 
577 
650 
750 
582 
605 
586 
600 
630 
705 
607 
645 
545 
508 
568 
574 
607 
607 
618 
576 
668 


573 
651 
630 
551 
681 
655 
580 
607 
674 
670 
554 
684 
593 
678 
686 
740 
810 
708 
553 
815 
773 
762 
007 


Fraciared. 


At  pin. 

6"  from  pin. 

1  foot  from  pin. 

6"  from  pin. 

At  middle. 

Atnin. 

0"  from  pin. 

At  middle. 

6"  from  pin. 

At  pin. 

1  foot  from  pin. 
6"  from  pin. 
Atnin. 

I>o. 
1  foot  from  pin. 
3"  from  pin. 
At  piu. 

I>o. 

Do. 
6"  from  pin. 
1  ioot  from  piu. 

Do.    ' 
6"  from  pin. 
lO''  from  pin. 
1  foot  from  pin. 
At  pin. 
At  middle. 
1  foot  frt)ra  pin. 
At  middle. 
1  foot  from  pin. 

Do. 
6"  from  pin. 
1  foot  from  pin. 
Atpin. 
6"  from  pin. 
At  middle. 
10"  from  pin. 
At  middle. 
At  pin. 
6"  from  pin. 

Do. 
Atpin. 

6''  from  piu. 
1  foot  from  pin. 
At  Din. 
6"  from  pin. 
10"  fh>m  pin. 
1 1'mit.  from  pin. 

Do. 
At  pin. 
At  middle*. 
At  piu. 

1  foot  fh>m  pin. 
At  long  splice. 
Atpin. 
6"  from  pin. 
Atoin. 
6"  from  pin. 


Line  No.  2673  contained  a  jsecond  long  splice  about  700  feet  from  end, 
a  third  splice  980  feet  from  end, a  fourth  splice  3,220 feet  from  eud, and 
a  fifth  splice  about  1,500  feet  from  eud. 

Line  Ko.  2676  contained  a  second  sulice  650  feet  from  end,  a  third 
splice  975  feet  from  end,  and  a  fourth  long  splice  1,220  feet  from  end. 

Line  No.  2691  contained  a  second  long  splice  475  feet  from  end,  a 
third  splice  725  feet  from  end,  a  fourth  splice  970  feet  from  end,  a  fifth 
splice  1,275  feet  from  end,  and  a  sixth  splice  1,460  feet  from  end. 
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BRAIDED  SHOT  LIHBS. 

[Hade  of  Smith  and  Dov6*s  2-ply  sail  twine.    Lines  fymlahed  by  Silver  Lake  Company.] 

No.  2888. 

PmsT  Coil. 
Total  length,  588  feet. 

Weight,  15  pounds  4  ounces =15.56  poands  per  100  fathoms. 
Composed  of  12  strands  of  4  threads  each. 
Sample  from  inside  end  of  coil. 
Elongations  measured  in  6  feet. 


Applied 
loads. 

Elonga- 
tion. 

Bemarka. 

Pounds. 

Jnehss, 

60 

.80 

100 

2.20 

200 

4.10 

800 

6.40 

400 

6.70 

500 

7.50 

600 

8.00 

700 

8.70 

Load  releaaed  and  alack  taken  np. 

700 

9l10 

704 

9L&6 

Tensile  strength. 

Parted  3''  from  the  pin. 


FiBST  Coil. 


Location  of  sample  in  ooiL 

TensUe 
strengtii. 

Fractured. 

Ontsidfeend 

Pounds. 
672 
77» 
778 
764 
791 
768 
778 
7M 

12"  from  pin. 

Do. 
Do. 
Do. 
Do. 
3"fiompin. 

Do 

lOO  feet  from  ontaide  end 

200  feet  from  oatside  end 

300  feet  from  oatside  end 

400  feet  fh>m  oatside  end 

500  feet  from  oatside  end 

InMd^^nd 

No-  2889. 

Seoond  Ooil. 
Total  length,  559  feet. 

Weight,  14  pounds  7^  ounces  =  15.53  pounds  per  100  fathoms. 
Diameter,  ".27. 


Location  of  sample  in  ooQ. 

TensUe 
strengtlL 

Fiactared. 

Oatside  end 

Pounds. 
768 
788 
781 
780 
776 
780 

At  the  pin. 
Do. 
Do. 
Do. 
Do. 
Da 

100  feet  from  oatside  end 

200  feet  from  oatside  end 

300  feet  from  outside  end 

400  feet  from  oatside  end 

Lisideend 

TESTS   OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 
Ko.  2890. 

Third  Coil. 

Total  length,  591  feet. 

Weight,  15  poands  7  onnce8=  15.07  poands  per  100  fathoms. 

Diameter,  ".27. 


593 


Loestkm  of  Moiple  in  MIL 

TensUe 
atrangih. 

FnMttond. 

Outside  end 

PdWMU. 

746 
748 
766 
766 
776 
780 

Da 
Do. 

100  feet  fttnnoateide«nd 

200  feet  from  onteideeod 

800  feet  from  ontoide  end  .......... 

000  feet  from  oatalde  end 

Inside  end 

No.  289L 

Fourth  Ooil. 

Total  length,  609  feet 

Weight,  5  pounds  15^  ounces  =  5.88  pounds  per  100  fathoms. 

Diameter.  ".17. 

Oomposed  of  9  strands  of  2  threads  each. 


LoontloB  of  naple  in  eoa 

TonsUe 
stnogth. 

FnotaMd. 

Outside  end 

Potmds. 
316 
208 
312 
305 
319 
307 
326 

6"  from  the  pin. 
At  the  pin. 

Da 
At  the  middle. 
3"  from  the  pin. 
12"  from  the  pin. 
12"  from  the  pin. 

100  feet  from  oateide  end 

800  fiBet  fh>m  ontside  end 

800  feet  from  outside  end 

400  f«et  from  outside  end 

500  feet  from  outside  end 

Tn«i4«mid 

No.  2802. 

Fifth  Ooil. 

Total  length,  609  feet. 

Weight,  6  pounds =5.91  pounds  per  100  fathoms. 

Diameter,  'M6. 


Location  of  sample  in  ooiL 

Tensile 
strength. 

Fractured. 

Ootsideend          

Povndi, 
824 
884 
322 
325 
310 
316 
312 

At  the  pin. 
At  the  middle. 
At  the  pin. 
At  the  middle. 
At  the  pin. 
V*  from  the  pin. 
At  the  pin. 

loo  feet  from  outside  end 

200  feet  from  oulside  end 

300  feet  from  outside  end 

400  feet  from  outside  end 

600  feet  from  outside  end 

Inaldeend 

H.  Ex.  14 
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594  TESTS   OF   IRON,  STEEI^  AND   OTHER   IIATERIALS. 

No.  2893. 

Sixth  Coil. 

Total  length,  627  feet 

Weight,  6  pounds  2  ounces  =  5.86  poands  per  100  fathoms. 

Diameter,  'M6. 


Location  of  BMBple  in  ooU. 

Tensile 
Btrenfth. 

Fraetoied. 

Ooteideend 

Pounds. 
303 

315 
328 
320 
316 
300 
236 

At  the  pin. 
Do. 

At  the  pin. 
At  the  middle. 
At  the  pin. 
3"fhMithepin. 

100  feet  from  oateide  end 

300  feet  from  onCeide  end 

400  feet  from  oatside  end 

500  feet  from  ontaide  end 

Inside  end 

Tensile  tests  of  Smith  &  Dove's  two-ply  sail  twine: 


8i  pounds 

83  pounds 

84  pounds 
28  pounds 
37  poands 
88  pounds 


=  34  tNmnda  mesn  tensile  sfcrangtli. 


ADHESION  OF  SPIKES  AND  BOLTS 


IN 


RAILROAD  TIES. 


fi06 


TESTS  Ot  IRON,  ST£EL,  AND  OTHEtt  MATERIALS.  597 

Tib  No.  1. 

New  cedar  tie,  been  cat  aboat  8  months.    In  wet  condition. 

No.  2113. 

Bonnd  bolt,  ".52  diameter,  driven  in  bored  hole  ''.455  diameter. 
Length  driven  in  wood,  4J''. 
Sor&oe  in  wood,  7.353  square  inches. 


AdtaMl^e  TMiatanoe. 

BMnwks. 

Totol. 

Per  sQuare 
isoh. 

Dmwn. 

Poundt. 
820 
580 
Z06 
480 
480 
448 
406 
870 
860 
860 
840 
840 
890 

IS 
270 

250 

280 

180 

160 

Powndt. 
84 

JneftM. 

f 

1 

u 

1 
1 
1 
1 
1 
1 

8 

? 

Tib  No.  1. 

No.  2114. 

6J"  railroad  spike,  ''.625  x  ".650,  driven  without  boring. 

Length  driven  in  wood,  5". 

Snrface  in  wood,  12.75  square  inches. 


nnwn. 

Remarka. 

ToUL 

PerMmue 

Pwmdt, 
1,130 
1.080 
060 
860 
760 
866 
880 
600 
560 
440 
840 

Povndi. 
80 

ih«A««. 

1 

P 

598  TESTS  OF  lEON,  STElEL,  AND  OTHEB  MATEBIAL8. 

Teb  No.  1. 

No.  2116. 

Boand  bolt  ''.645  diameter,  driven  in  bored  hole  ''.465  diameter. 
Length  driven  in  wood,  4".40. 
Surface  in  wood  8.914  square  inehes. 


AdliMiTerMiatoBfle. 

DnwB. 

BABirka. 

Total. 

PeraaiiAre 
inoh. 

PowndB. 

1,096 

984 

920 
815 
776 
785 
755 
710 
805 
546 
600 
416 
880 

123 

Jneket, 

Load  releued.  and  bolt 

leatodlboor. 
StartaagatD. 

Thidba. 

1 

3 

Tm  No.  1. 

,      No.  2116. 

Bound  bolt  ".645  diameter,  driven  in  bored  hole  ".620  diameter. 
Length  driven  in  wood  4".2. 
Surface  in  wood  8.569  square  inches. 


Drawn. 

Remaite. 

Total 

Poraqoan 
Indi. 

Pound: 
1,262 
1,080 

loao 

1,010 
980 
920 
868 
782 
746 
870 
579 
600 
428 

148 

JnOkM. 

1 

P 

tests  of  leon,  steel,  and  other  materials.        599 

Tib  No.  1. 

Uo.  2117. 

Round  bolt  '^770  diameter,  driven  in  bored  hole  '^690  diameter. 

Length  driven  in  wood,  5'^ 

Surface  in  wood,  12.095  square  inches. 


Drawn. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,840 

1,606 

1.620 

1,300 

1,280 

1085 

060 

825 

778 

782 

676 

606 

666 

Pounds. 
152 

Inches. 

1 

P 

Tib  No.  1. 

No.  2118. 

Bound  bolt  '^750  diameter,  driven  in  bored  hole  '^690  diameter. 

Length  driven  in  wood,  4^^8. 

Surface  in  wood,  11.309  square  inches. 


Adhesive  resiatanee. 

Drawn. 

• 
Bemarks. 

Total. 

Persoiiare 

Pounds, 

1.610 

1,304 

1.186 

1.110 

1.065 

082 

030 

008 

842 

785 

720 

646 

606 

Pounds. 
142 

Ifuku. 

1 

1 

600  TESTS   OF   mON,    STEEL,    AND   OTHEB   MATEBULS. 

Tm  No.  1. 
No.  2119. 

Boand  bolt  "J50  diameter,  driven  ip  bored  hole  ".690  diameter. 
^    Hole  lubricated  with  black  oil. 
Length  driven  in  wood,  4'^8. 
Surmce  in  wood,  11.309  square  inches. 


AdheaiTe  reaiflteaoe. 

Brawn. 

Bemarka. 

Total. 

Peraqnare 
inoh. 

P&und». 
660 
400 
388 
338 
300 
254 
220 
188 
180 
180 
172 
ISO 
128 

Pounds. 
67 

Inchsa. 

1 

i 

Teb  No.  2. 
New  cedar  tie ;  been  cat  about  8  months;  wet;  sound  wood. 

No.  2120. 

Bound  bolt  '^760  diameter,  driven  in  bored  hole  '^690  diameter. 
Length  driven  in  wood,  4'^8. 
Surface  in  wood,  11.461  square  inches. 


Adheaive  reaiataaoaw 

Drawn. 

Bemarka. 

TotaL 

Peraqnare 
inoh. 

P&undt. 

1,808 

1,610 

1.880 

i;242 

1,176 

1.100 

1,066 

085 

706 

685 

025 

668 

620 

408 

Pawnd*. 
168 

incskat. 

ICftximum  reaiatanoe. 

1 

i 

TESTS  OP  IBON,  STEEL,  AND  OTHER  MATERULS.  60l 

Tib  No,  2. 

No.  2121. 

Bound  bolt  '^760  diameter,  driven  in  bored  hole  '^645  diameter. 

Length  driven  in  wood,  ^". 

Surface  in  wood,  9.560  square  inches. 


Drawn. 

Hffn^A^ 

TotiO. 

^^sr 

P^Wldfc 

1,0M 
1^980 

l^ 
^S 

880 
766 
700 
080 
066 
450 
880 

P<NMMit. 

170 

InOm. 

1 

P 

Tib  No.  2. 

No.  2122. 

Bound  bolt  ^'.750  diameter,  driven  in  bored  hole  '^645  diameter. 
Length  driven  in  wood,  4'M. 
Surface  in  wood,  9.660  square  inches. 


AdherirevMitlaiioe. 

Dmrn. 

BMDArks. 

ToteL 

^•fflr* 

PknmdiL 

1,800 

1,120 

1^006 

870 

8U 

866 

880 

786 

084 

ao 

874 

488 

PknmdiL 
186 

IimAm: 

Mftximum  reaiatMMM. 
minotes. 

1 

P 

602  TESTS   OF  IltON,  STEEL,  AND   OTHER   MATERIALS. 

Tib  No.  2. 

No.  2123. 

Bound  bolt  ''.654  diameter,  driven  in  bored  bole  '^455  diameter. 
Bolt  was  driven  44  honrs  before  test  was  commenced;  bas  rougb, 
rusty  surface. 
Length  driven  in  wood,  4'^3. 
Surface  in  wood,  8.836  square  inches. 


AdhesWe  resistance. 

Drawn. 

Remarks. 

Total. 

Persqaare 
inch. 

Paunda. 

1,834 

1,526 

1,855 

1,230 

1.154 

005 

040 

850 

770 

705 

650 

668 

454 

Potind$. 
208 

Inehet. 

Maximum  reaistanoe. 

1 

P 

Tm  No.  2. 

No.  2124. 

Bound  bolt  ".645  diameter,  driven  in  ship-auger-bored  hole  '^.565 
diameter. 
Length  driven  in  wood,  4''.60. 
Surface  in  wood,  9.320  square  inches. 


Adhesive  resistance. 

Drawn. 

Remarks. 

Total. 

Per  square 
inch. 

Poundt, 
048 
780 
725 
682 
660 
506 
530 
478 
450 
422 
430 
302 
880 
872 
318 

Poundt. 
102 

Tnehet. 

Maximum  resistance. 

1 

1 

3 

TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS.  603 

Tm  No.  2. 

No.  2125. 

Boand  bolt,  ''.654  diameter;  same  bolt  as  No.  2123;  newly  driven  in 
bored  bole«  ''.455  diameter. 
Length  driven  in  wood,  4".35. 
Snrface  in  wood,  8.93  sqtiare  inches. 


Adhesive  naistance. 

Bemarks. 

ToUl. 

Per  Maara 
inch. 

Drawn. 

1,308 
1,082 
040 
870 
808 
720 
676 
655 
648 
600 
566 
616 
470 

Pounds. 
14 

Ineh«9. 

1 

' 

P 

^1 

Tib  No.  2. 

No.  2126. 

Bound  bolt  ".654  diameter,  driven  in  bored  hole  ".455  diameter. 
Surface  of  bolt  painted  with  asphalt  varnish. 
Length  driven  in  wood,  4" .5. 
Surface  in  wood,  9.248  square  inches. 


Adhesive  resiatanoe. 

Brawn. 

Remarks. 

Total. 

Per  eoaare 

Poundi. 
530 
305 
302 
380 
835 
380 
378 
852 
810 
800 
202 
966 
230 

Ptmnda. 
67 

Indui. 

1 

P 

3 

604  TESTS  OF  iHO^y  ST££L,  AND  OTHER  MATEfiULS. 

Tie  Ko.  2. 

No.  2127. 

Bound  bolt  '^860  diameter,  driven  in  bored  hole  *'.455  diameter.    Sur- 
&ce  of  bolt  covered  with  mastic  and  white  zinc 
Length  driven  in  wood,  4f'M. 
Snr&ce  in  wood,  9.189  square  inches. 


AdhMtrerMtetHiMi 

Dmwn, 

^ 

T^tel. 

'-jsr- 

Pomidt. 
880 
285 
280 
886 
814 
288 
188 
IM 
180 
144 
140 
180 
115 

PotmdM. 
42 

JbukM, 

1 

P 

3 

. 

Tib  No.  2. 

No.  2128. 

Bound  bolt  '^835  diameter,  driven  in  bored  hole  '^.455  diameter. 
Bolt  driven  in  hole  filled  with  water.    Tested  immediately  thereafter. 
Length  driven  in  wood,  4'^20. 
Surface  in  wood,  8.379  square  inches. 


AdhcfllTe  realsUuioe. 


ToteL 


inolk. 


Dcttwn. 


BemarkA. 


PotmdB, 
1.015 


880 
784 
74S 
070 


Poundi. 
126 


Ineha. 


Mazimnm  Tealstance. 


1 


Bested  imder200  pounds  poll 
1  lioar;  082  poimdB  resUt- 
aaee  after  restbiff. 


878 
486 
890 


St 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  605 

Tib  No.  2. 

No.  2143. 

Eoand  bolt'^765  diameter,  with  chisel  point,  driven  in  bored  hole 
^^565  diameter. 
Length  driven  in  wood,  6". 
Sorface  in  wood,  12.015  square  inches. 
Driven  into  hole  with  wood  decayed  below  the  sorfiioe. 


Adheeivd  redstaneei 

Dniwm 

I^^miarkA. 

Total. 

Persqiutfe 
inoh. 

Pound$, 
710 
820 
505 
598 
584 
571 
550 
688 
406 
445 
405 
410 
480 
426 
889 
301 
406 

Poundt. 
60 

IfUhM, 

1 

P 

8 

Tie  No.  2. 

No.  2144. 

Bound  bolt  '^765  diameter,  driven  in  bored  hole  ''.665  diameter.    Wood 
decayed  below  the  surface. 
Length  driven  in  wood,  d'MO. 
Snr&ce  in  wood,  12.255  square  inches. 


AdheaiyextaUtanoe. 

DrawiL 

Remarka. 

TotaL 

Peraqiiartt 

Povndt, 
700 
750 
770 
784 
820 
760 
006 
596 
566 
624 
525 
684 
514 
480 

Poitndi. 

JncsftM. 
1 

1 

8 

07 

This  bolt  and  No.  2143  were  apparently  held  by  the  wood  near  the 
9iirface  of  the  tie. 


606  TESTS   OF  IBON,  STEEL,  AND   OTHER  IfATERIALS. 

Tib  No.  3. 

New  chestnut  tie;  had  been  cat  aboat  eight  months.   First-class  tie. 

No.  2129. 

Bound  belt  ''.640  diameter,  driven  in  bored  hole  ''.565  diameter. 
Lenf^th  driven  in  wood,  4".65. 
Surfoce  in  wood,  9.351  square  inches. 


AdhMiyerMlstonoe. 

Drawn. 
Indtef. 

Bamarka. 

TotiiL 

Per  aqoMre 

Ponnda. 
3,190 
2,010 
2;  280 
2,040 
1,875 
1,700 
1,555 
1,460 
1,870 
11260 
1,120 
1,015 
900 

Pounda. 

1 

P 

Tib  No.  3. 

No.  2130. 

Bound  bolt  ".760  diameter,  driven  in  bored  hole  ".566  diameter. 
Length  driven  in  wood,  4".8. 
Surface  in  wood,  11.309  square  inches. 


Adheaire  reaiatanoa. 

Drawn. 

Beomrka. 

Total. 

Peraqnare 

Poundt, 
4,450 
3.730 
3,440 
3.250 
3.105 
2,910 
2,670 
2,530 
2,420 
2,280 
2,045 
1,780 
1,200 

iloeo 

Pound*, 
398 

ifidkM. 

MaxiiDiiin  reatataaoa. 

Throba. 

Throba  repeated. 

Thioba  repeated. 
Bo. 
Do. 

I 

P 

TESTS   OP   IRON,    STEEL,  AND   OTHER   MATERIALS. 

Tm  No.  3. 


607 


No.  2131. 

Bouud  bolt  ''.765  diameter,  driven  in  bored  hole  ''.565  diameter. 
Length  driven  in  wood,  4".80. 
Snrface  in  wood,  11.634  square  inches. 


AdhMiYeitMlstuioe. 

Dnwn. 
Inches, 

BMttMkS. 

Totol. 

Pmmdt, 
3,880 
3,370 
3,140 
2,085 
2,800 
2.270 
2,860 
2,190 
2,076 
1,890 
1,765 
1,630 
1.300 

Peraqoftre 
inch. 

Pwmdt* 
836 

i 
1 

P 

Tie  No.  3. 

No.  2132. 

Bailroad  spike  ".626  x  ".650,  driven  without  bored  hole. 
Length  driven  in  wood,  5".25. 
Surface  in  wood,  13.388  square  inches. 


Adhesive  resistanoe. 

Drawn. 

Bemarka. 

Total. 

PerBoiiAre 

PottfMU. 

4.640 
3,500 
3.250 
2.766 
2.476 
2,240 
1,080 
1,720 
1.656 
1,366 
1,140 
966 

Poundi. 
347 

/fidkM. 

1 

P 

608  TESTS  OF  IRON,  STEEL,  AND  OTHER  MATERIALS. 

Tk  Ka  3. 

No.  2133. 

Boand  bolt  '^650  diameter,  driv^i  in  hole  ''.565  diameter. 
Length  driven  in  wood,  4''.45. 
Sor&ce  in  wood,  9.087  square  inches. 


AdbMlTe  naistaaee. 

Bmwii. 

Ranwln. 

TotaL 

'^^s- 

8,688 

3^775 
8;  465 
2,310 
2;  100 
1^845 
2876 
1^688 

825 

rommda. 
886 

JiMket. 

1 

P 
it 

Tib  No.  3. 

No.  2134. 

Boand  bolt  ''.750  diameter,  driven  in  hole  ".505  diameter. 

Length  driven  in  wood,  5". 

Snrface  in  wood,  11.780  square  inches. 


AdliMlTe  reslstuiM. 

Drawn. 

BflDM-kS. 

TotiO. 

Porwnure 

Povndt. 
8.800 
2.080 
2,710 
2,660 
1^486 
2,246 
2^056 
1^850 
i700 
1.600 
1,460 
1,000 
860 
1,000 

Pound*. 
328 

InehM. 

ThrolM. 
ThrolM  repeated. 

IXft. 

IXft. 

Do. 

Do. 

Do. 

1 

1 

TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.  609 

Tib  No.  3. 

No.  2135. 

BouDd  bolt,  wedge-Bbaped  at  point,  corners  rounded;  diameter,  ^'.750; 
driven  in  bored  hole  '^665  diameter. 
Length  driven  in  wood,  4''.76. 
Snrface  in  wood,  11.191  square  inches. 


Adhe8iTei«8istaDoe. 

Drawn. 

Remarks. 

TotaL 

Persqiukre 

Pottfuto. 
4,015 
8,795 
8,525 
8,890 
8,260 
2,980 
2.640 
2,420 
2,190 
1,960 
1,760 
1.600 
1,430 

PottfUtt. 

359 

Jneket. 

Haxlmnm  leaiBtaiiee. 

1 

P 

Tib  No.  3. 

No.  2136. 

Bound  bolt  '^765  diameter,  driven  in  bored  hole  ^'.565  diameter. 
Length  driven  in  wood,  5^'.t0. 
Surface  in  wood,  12.255  square  inches. 


Adhesive  resiataace. 

Drawn. 

Bemarka. 

Total. 

Pergquare 
inch. 

Poundt. 
5,100 
4,150 
8,720 
3,490 
3,270 
2.950 
2,700 

2,285 
2,090 
1,945 
1,800 
1,655 

Poundt, 
416 

Inehet, 

Maximum  resistanoe. 

1 

P 

. 

H.  Ex.  14- 


Tee  No,  3. 

No.  2137, 

Bailroad  spike  '^625x^^.625,  driven  without  bored  hole. 
Length  driven  in  wood,  4",5. 
Surface  in  wood,  11.25  square  inches. 


Adhesive  redatuioe. 

Drawn. 

Ramarti. 

Total. 

PerMuare 
incn. 

Pounds. 
4,120 
8.060 
8.660 
2,496 
2,370 
2,060 
1,870 
1,686 
1,380 
1,265 
1,110 
1,000 
840 

Pounds. 
866 

Inckss. 

1 

P 

Tib  No.  3. 

No.  2141. 

Boand  bolt  driven  in  bored  bole  ".645  diameter,  made  with  bit. 

Diameters  of  boU. 

\t —                    srss  —i 
* 


i 


I 

s? 


FoifiL 


y  1"  -J 


Length  driven  in  wood,  6''.26, 
Surface  in  wood.  14.552  square  inches. 


Drawn. 

Kemarks. 

TotaL 

Pereqaare 

JPowufo. 
8,410 
8,850 
6^420 
4,810 
4,820 
8.800 
8.800 
8,800 
2.800 
2,600 
2,660 
S^lOO 
1,840 
1,750 
1,680 
1,840 

Pmuids. 

678 

Inches, 

Maximum  reatotanoe. 

Throbs. 

KeeiBtanoe  inoreaaed. 

Throbs. 

Do. 

Do. 
Draws  smoothly. 

k 

1 

P 
P 

TESTS   OF   IRON,  STEEL,  AND   OTHER  MATEBIALa  611 

Tib  No.  3. 

So.  2142. 

Bound  bolt  '^755  diameter,  driven  in  bored  hole  ''.666  diameter. 
Length  driven  in  wood,  5'MO. 
SarfJEMie  in  wood,  12.097  square  inches. 


Dnwn. 

B«BMln. 

Totia. 

Per  sqnsre 

Pounds, 
4,295 
8,866 
3,346 
8,065 
2,886 
2,614 
2,306 
2,200 
5  070 
^980 
1,776 
1,610 
1.462 

Pounds. 
856 

Inches, 

1 

P 



Yellow  PInb  Block. 

No.  2138. 

Bound  bolt  ^'.760  diameter,  driven  in  bored  hole  ''.666  diameter. 
Length  driven  in  wood,  if'.QO. 
Surface  in  wood,  10.985  square  inches. 


Adhesive  resiaUnce. 

Drawn. 

Itemarks. 

Total. 

^TnX" 

Pounds. 

4,810 

8,000 
2.700 
2.400 
2.200 
2,000 
1^860 
1,005 
1,606 
1,486 
1,870 
1,266 
1.186 

Pounds. 

m   { 

Inehss. 

Haximnm  resistooea. 
Throbs. 

Do. 

Da 

Do. 

Do. 

Do. 
Draws  smoothly. 

1 

1 

P 

1 

/ 

OliQ  TISBIO    Ur    IKUJN,    Oimt^Ljj   AMU    UlUfiU    AlALJ!il£lAXi». 

Yellow  Pine  Block. 

No,  2139. 

Bailroad  spike  '^625  x  ^^650,  driven  without  bored  hole. 
Length  driven  in  wood,  4f'.5. 
Surface  in  wood,  11.475  square  inches. 


Adhesive  reslstMioe. 

Dnwn. 

T^JwwrVf, 

Totol. 

PerBqnare 
incL 

Pounds. 

8,490 

2^250 

2,800 

1^880 

t750 

1,596 

1,410 

1,320 

1,160 

1,086 

850 

668 

600 

Pounds. 
804 

Inches. 

Maximam  resistenca. 
Throbe. 

Da 
Dnwi  smoothly. 

1 

P 

Yellow  Pine  Block. 

No.  2140. 

Bound  bolt  ''.765  diameter,  driven  in  bored  hole  ''.665  diameter. 
Been  in  fire. 
Length  driven  in  wood,  5''. 
Surface  in  wood,  12.015  square  inches. 


AdhMivereslstMioe. 

Drawn. 

Bsmarks. 

TotsL 

Pep  sqnsre 
inoh. 

Pounds. 
4,846 
8.700 
2,770 
2,400 
8,220 
1,990 
1,896 
1,090 
1445 
1260 
1,100 
1,010 
860 

Pounds. 
403 

fnehes. 

MazlinQm  resistMioe. 
Throbe. 

Do. 

Do. 
Draws  smoothly. 

1 

P 

tests  of  iron,  steel,  and  other  materials.        613 

White  Oak  Stick. 

No.  2146. 

Bound  bolt  ^^630  diameter,  driven  in  bored  hole  "^  diameter. 
Length  driven  in  wood,  4".60. 
Surface  in  wood,  9.103  sqaare  inches. 


AdhesiTeTMiBtanoe. 

Drawn. 

Bemarks. 

Total. 

Persqiuure 

P<mnd9. 
6,405 
6,880 
4,710 
4,375 
4,120 
3.650 
3,400 
2,900 
2,700 
2,650 
2,455 
2,262 
3,105 
1,865 
1,700 
1,515 
MO 

Fcundt. 
704 

IwihM, 

Maxlmtimxefliatiiioe. 

1 

P 

White  Oak  Stick. 

No.  2146. 

Sound  bolt  '^630  diameter,  driven  in  bored  hole  '^50  diameter. 
Length  driven  in  wood,  4".75. 
Surface  in  wood,  9.400  square  inches. 


AdhealYe  resistanoe. 

Drawn. 

BourkB. 

Total. 

Per  BQTiare 
Incn. 

Pound*. 
6,990 
5,740 
6,100 
4,720 
4,410 
8,816 
8,260 
2.890 
2,620 
2,285 
2,035 
1.770 
1,510 

Pound*. 

744 

Inehe*. 

1 

P 

614        tests  of  iron,  8te£l,  and  other  materials. 

White  Oak  Stiok. 

No.  2147. 

Bound  bolt  ^^635  diameter,  driven  in  bored  hole  ^'  diameter. 
Length  driven  in  wood,  4''.2. 
Sor&ce  in  wood,  8.379  sqoare  inches. 


I>r»WB. 

^ 

ToUL 

Pcreqnare 

Pounds. 
0.600 
4,470 
7.260 
8.786 
8.445 
2,010 
2,460 
2,025 
1,880 

Pounds. 

706 

Jnekss. 

ICuimniiitMlsteMO. 

j 

White  Oak  Stick. 

No.  2148. 

Bonnd  bolt  '^770  diameter,  driven  in  bored  hole  i"  diameter. 
Length  driven  in  wood,  4^^75. 
Surface  in  wood,  11.490  square  inches. 


AdheciverMisto&ca. 

DxmwxL 

BeiBMln. 

Total. 

PersqiiAre 
inch. 

Pounds. 
0.610 
8.680 
7,745 
7  220 
6,665 
5.816 
6^010 
<620 
4,210 
8.700 
8.860 
8.200 
2,800 
2.880 
1.000 

Pounds. 
838 

Inehss. 

Maadoiiim  rodoteiMMb 
Thiota. 

1 

a 

8 

TESTS  OP  mON,  STEEL,  AND  OTHER  MATEBIALS. 

WtaiTB  Oak  Stick. 
£Io.  2149. 

Bound  bolt  ''.645  diameter,  driven  in  bored  hole  ^'  diameter. 
Len^h  driven  in  wood,  4''.50. 
Snr&oe  in  wood,  9.117  square  inches. 


615 


▲dhailTendatMioe. 

I>nwa. 

^ 

TotaL 

^iSGT 

8,100 
7,290 
0,046 
6^460 

Sooo 

4,406 
8.830 
8.060 
2,960 
2.000 
2,250 
2,000 
1,900 

PMMb. 
896 

InOrn. 

ThrolM. 
Bo. 
Bo. 
Bo. 
Bo. 
Bo. 

\ 

1 

1 

P 
ft 

Whitb  Oak  Stiok. 

»o.  2150. 

Bailroad  spike  ''.625  x ''.625,  driven  4".l  into  the  wood  without  bored 
hole. 
SurflEMse  in  wood,  10.25  square  inches. 


Adhesive  resiftenoe. 

Bnwn. 

BmuatkM. 

TotaL 

^•ysr 

PbttlMff. 

7,206 
0,486 
6,190 
4^670 
4^190 
8^486 
2,966 
2,646 
2,124 
i;790 
1,610 
1,296 
1,086 

Pottfidt. 

709 

InchM, 

1 

P 

616 


TESTS   OP  IRON,  STEEL,  AKD   OTHER   MATERIALS. 
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TESTS   OP   IHON,  STEEL,  AND   OTHER   MATERIALS. 
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ENDURANCE  TESTS  OF  ROTATING  SHAFTS. 


CONTINUED  FROM  REPORT  OF  1888. 


619 


f 


MetaL 


O.  H.  ateel . 
O.H.Bteel . 
O.  H.  steel . 


O.H.  steel 

Cast  (gnn)iroii. 


Marks. 


Elastic         l^^Rl 
limit  per  '    "^"K*^ 


9-756 
10-334 


Pound*. 
55^000 
75,000 
79,000 


Pounds. 
117, 440 
141,290 
152,560 


£Ionj]:a- 
tion  in  30 
inches. 


Peresnt, 
10.1 
4.8 
4.3 


Contrao- 
tion  of 
area. 


Percent, 
140 
4.4 

6.8 


Tensile  test  not  yet  made. 
....I      •31,220    1 1.. 


AppearaDoeof 

fraotore. 


Granular. 
Do. 
Do. 


Qrannlar. 


*  Mean  of  two  tests. 

Five  of  the  eight  bars  herein  reported  were  ruptured  by  the  rotating 
test. 

Cast-iron  bar  test,  No.  27,  was  removed  from  the  rotating  apparatus 
and  ruptured  by  direct  tensile  stress  acting  longitudinally,  parallel  to 
the  axis  of  the  bar. 

At  the  middle  bearing  the  diameter  of  the  bar  was  worn  to  ''.999  from 
the  original,  1".000. 

The  tensile  strength  of  the  bar  was  21,320  pounds=:27,120  pounds  per 
square  inch  on  the  original  area. 

The  fracture  occurred  3"  from  the  middle  bearing  and  was  located 
doubtless  by  the  presence  of  two  blow-holes,  each  about  ".2  diameter. 

Oast-iron  bar,  test  No.  30,  is  yet  under  test. 

Steel  bar  10-^34,  test  No.  26,  was  removed  from  the  machine  not  rupt- 
ured. 

Observations  were  made  with  this  latter  bar  upon  tt^e  total  deflection 
under  different  loads  when  running  at  full  speed,  1,350  turns  per  min- 
ute, and  when  slowly  turned  by  hand. 

A  micrometer  was  mounted  on  a  cross-bar  below  and  near  the  middle 
bearing  of  the  shaft,  and  raeasui-ements  taken  to  the  under  side  of  the 
shaft.  Under  30,000  pounds  per  square  inch  fiber  stress  there  was  no 
appreciable  difference  in  the  deflection  when  under  full  speed  or  when 
slowly  turned. 

Under  35,000  pounds  per  square  inch  fiber  stress,  two  observations 
showed  the  deflection  under  full  speed  ".001  less  than  when  slowly 
turning. 

Under  40,000  pounds  per  square  inch  no  difference  in  deflection  was 
observed. 

Under  45,000  pounds  per  square  inch  the  first  observation  showed  the 
deflection  under  full  speed  ".001  greater  than  when  slowly  turning;  the 
second  observation  showed  no  difference  in  the  deflection. 

Under  60,000  i)ounds  per  square  inch  four  observations  were  made, 
in  each  of  which  the  apparent  deflection  was  greater  at  full  speed  than 
when  slowly  turning.  *  The  first  showed  the  deflection  under  full  speed 
".001  greater  than  when  slowly  turning ;  each  subsequent  observation 
showed  the  difference  ".002, 

It  is  not  regarded  as  convincing  from  these  observations  that  a  dif- 
ference in  deflection  actually  existed,  due  to  the  stress  and  the  speed  of 
rotation. 
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No.  23.— O.  H.  Steel  Bae,  G-797— Continued. 


ACaadmnm 

abcr 
etre«8  per 

Nxunber  of  rotations. 

Defleo- 
tions. 

Seta. 

sqnare 
inch. 

Saoceesive. 

ToUl. 

On  lino. 

Loaded. 

Unloaded. 

Pttundt. 
40,000 

100.000 

a.  700, 000 

a 
b 
e 

Inch. 

.1094 
.1995 
.1996 

li.eh. 
.1695 
.1697 
.1693 

Inch. 
.1992 
.1993 
.1903 

Inch. 
.0297 
.0296 
.0300 

Inch. 

.0001 
.0002 
.0003 

40,000 

80.000 

2,780,000 

a 
b 
e 

.1990 
.1995 
.1996 

.1690 
.1691 
.1694 

.1989 
.1993 
.1992 

.0299 
.0302 
.0298 

.0001 

.0002 
.0004 

Boated  39  honn  onloaded. 

40,000 

120,000 

2,000,000 

a 
b 

c 

.1994 
.1997 
.1997 

.1693 
.1605 
.1694 

.1992 
.1994 
.1993 

.0290 
.0299 
.0299 

.0002 

.0003 
.0004 

40,000 

100,000 

3,000,000 

a 
b 
e 

.1995 
.1997 
.1997 

.1693 
.1695 
.1605 

.1992 
.1994 
.1994 

.0290 
.0299 
.0299 

.0003 
.0003 
.0003 

40,000 

100.000 

8,100,000 

a 

b 

0 

.1992 
.1996 
.1997 

.1693 
.1693 
.1694 

.1992 
.1993 
.1994 

.0200 
.0300 
.0300 

0. 

.0003 
.0008 

40,000 

100,000 

3,200,000 

a 
b 

c 

.1992 
.1997 
.1997 

.1695 
.1694 
.1695 

.1992 
.1994 
.1994 

.0298 
.0300 
.0299 

0. 

.0003 
.0008 

40.000 

92,000 

3,292,000 

a 
b 
c 

.1905 
.1995 
.1997 

.1692 
.1694 
.1697 

.1992 
.1993 
.1994 

.0300 
.0299 
.0297 

.0003 
.0002 
.(003 

40,000 

108,000 

3,400,000 

a 

h 
e 

.1992 

.1997 

-.1997 

.1693 
.1604 
.1695 

.1992 
.1993 
.1904 

.0299 
.0299 
.0299 

0. 

.0004 
.0003 

40,000 

100,000 

3, 500, 000 

a 
b 

0 

.1994 
.1096 
.1998 

.1695 
.1698 
.1694 

.1992 
.1993 
.1994 

.0296 
.0300 
.0300 

.0002 
.0003 
.0004  , 

40.000 

100,000 

8.000,000 

a 
b 
e 

.1992 
.1997 
.1998 

.1692 
.1694 
.1693 

.1992 

.1994 
.1994 

.0300 
.0300 
.0301 

0. 

.0003 
.0004 

40,000 

100.000 

3,700,000 

a 
b 

0 

.1997 
.1996 
.1997 

.1094 
.1693 
.1694 

.1994 
.1994 
.1994 

.0300 
.0301 
.0300 

.0003 
.0002 
.0003 

40,000 

100,000 

3,800.000 

a 
b 
c 

.1996 
.1996 
.1998 

.1694 
.1694 
.1694 

.1992 
.1994 
.1994 

.0298 
.0300 
.0300 

.0004 
.0002 
.0004 

40,000 

100,000 

3,000,000 

a 
b 
e 

.1996 
.1996 
.1997 

.1693 
.1694 
.1695 

.1994 
.1994 
.1994 

.0301 
.0300 
.0299 

.0002 
.0002 
.0003 

40,000 

*  87,000 

3,087,000 

a 

b 
e 

.1996 
.1998  . 
.1997 

.1693 
.1694 
.1094 

.1993 
.1995 
.1994 

.0300 
.0301 
.0300 

.0003 
.0003 
.0003 

40.000 

113,000 

4, 100, 000 

a 
b 

0 

.1994 
.1998 
.1997 

.1693 
.1693 
.1695 

.1993 
.1994 
.1994 

.0300 

.0301 
.0299 

.0001 
.Ou04 
.0003 

40,000 

100,000 

4,200,000 

a 
b 
c 

.1994 

.1998 
.  19in 

.1694 
.1694 
.1094 

.1092 

.1995 
.1994 

.0298 
.0301 
.0300 

.0002 
.04)03 
.0003 

40,000 

100,000 

4,300,000 

a 
b 
« 

.1996 
.1998 
.1997 

.1693 
.1694 
.1694 

.1993 
.1994 
.1995 

.0300 
.0300 
.0301 

.0008 

.0004 
.0003 

40,000 

100.000 

4,400,000 

a 
b 
e 

.1994 
.1998 
.1997 

.1694 
.1694 
.1694 

.1993 
.1994 
.1994 

.0299 
.0300 
.0300 

.0001 
.0004 
.0003 

40,000 

100.000 

4,600,000 

a 
b 
e 

.1997 
.1997 
.1997 

.1603 
.1695 
.1694 

.1994 
.1994 
.1994 

.0801 
.0209 
.0300 

.0003 

.0003 
.0003 

Maxlmnni 

fiber 
.stress  per 

Kumbor  of  rotations. 

Micro 

meter  readings  for  cleflectioas. 

Deflse- 

tiOOB. 

Sets. 

nqnare 
Inch. 

Saocesaive. 

Total. 

On  lino. 

Unloaded. 

Loaded. 

ITnloaded. 

Poundt. 
40.UU0 

100,000 

4,000,000 

a 
h 
c 

Inch. 
.1095 
.1996 
.1908 

Inch. 

.1693 
.1605 
.1694 

Inok, 
.1993 
.1994 
.1994 

Inek, 
.0300 
.0209 
.0300 

Inch. 
.0002 
.0002 
.0004 

10.000 

100,000 

4.700,000 

a 
b 
c 

.1993 

.1998 
.1908 

.1694 
.1695 
.1605 

.1998 
.1995 
.1995 

.0299 
.03UO 
.0300 

0. 

.0003 
.0003 

40,000 

100.000 

4,800,000 

a 
b 

e 

.1998 
.1996 
.1998 

.1694 
.1094 
.1696 

.1994 
.1996 

.1996 

.0300 

.  .0301 

.0300 

.0004 
.0003 
.0008 

40,000 

41,000 

4, 841, 000 

Rested  39  hoars  unloaded. 

40,000 

11,650 

4.852,650 

40,000 

47,350 

4,900,000 

a 
b 
0 

.1994 
.1998 
.1999 

.1694 
.1695 
.1695 

.1994 
.1996 
.1995 

.0300 
.0301 
.0300 

0. 

.0002 
.0004 

40,000 

100.000 

5.000,000 

a 
b 
e 

.1998 
.1998 
.1999 

.1695 
.1696 
.1606 

.1905 
.1995 

,.1995 

.0300 
.0200 
.0299 

.0006 
.0003 
.0004 

40.000 

100. 000 

5,100,000 

a 
b 
e 

.1998 

.1997 
.1999 

.1604 
.1697 
.1698 

.1995 
.1996 
.1996 

.0301 
.0298 
.9297 

.0068 

.0002 

'    .0004 

40,000 

100,000 

5,200,000 

a 
b 
0 

.1996 
.1999 
.1999 

.1696 
.1696 
.1696 

.1996 
.1996 
.1996 

.0208 
.0300 
.0299 

.0002 
.0003 
.0004 

40,000 

100.000 

5,800,000 

a 
b 
c 

.1995 
.1998 
.1998 

.1694 
.1695 
.1696 

.1906 
.1995 
.1995 

.0301 
.0300 
.0299 

0. 

.0003 
.0003 

40.000 

100,000 

5,400,000 

a 
b 

c 

.1995 
.1998 
.1999 

.1695 
.1696 
.1697 

.1994 
.1996 
.1906 

.0299 
.0300 
.0299 

.0001 
.0002 
.0003 

40,000 

100,000 

5.500,000 

a 
b 
c 

.1997 
.1998 
.1998 

.1697 
.1696 
.1694 

.1904 
.1995 
.1996 

.0297 
.0299 
.0802 

.0003 
.0008 
.0002 

40,009 

100.000 

5.600,000 

a 
b 
c 

.1995 
.1999 
.1999 

.1695 
.1695 
.1695 

.1994 
•1996 
.1995 

.0299 
.0301 
.0300 

.0001 
.0003 
.000^ 

40,000 

95,000 

5,605.000 

a 
b 
c 

.1995 
.1999 
.2000 

.1694 
.1696 
.1606 

.1994 
.1996 
.1997 

.0800 

.0300 
.0301 

.Of 
.f 

40,000 

105,000 

5,800,000 

a 
b 
c 

.1996 
.1998 
.2000 

.1695 

.     .1698 

.1698 

.1995 
.1995 
.1996 

.0309 
.0297 
.0298 

40,000 

100.000 

5,900.000 

a 
b 
c 

.1999 
.1999 
.1999 

.1698 
.1697 
.1698 

.1996 
.1995 
.1996 

.029r 
.02r 

.or 

40,000 

100.000 

6.000,000 

a 
b 
c 

.1906 
.1999 
.1999 

.1696 
.1696 
.1608 

.1996 
.1996 
.1996 

40.000 

100,000 

6, 100, 000 

a 
.6 
c 

.1999 
.2001 
.2uO0 

.1698 
.1698 
.1697 

.1907 
.1998 
.199*^ 

40,000 

200,000 

6,300.000 

a 
b 
e 

.1997 
.1999 
.2000 

.1696 
.1696 
.1696 

.ir 

.1 

40,000 

100.000 

6.400,090 

a 

b 

.1996 
.1999 
.2000 

.1694 
.1606 
.1697 

H.  Ex.  14 40 


26  TBSTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

Kg.  21.— O.  H.  Steel  Bar,  6-797— Continued. 


Uaximum 
fiber 

Number  of  rotations. 

Defloo- 
-  tlona. 

Seta. 

stretiH  per 
aqaare 
inch. 

SucoeMive. 

Total. 

On  line. 

Unload©*!. 

Loaded. 

Unloaded. 

Pounds. 
40,000 

100,000 

6.500,600 

a 
b 
c 

Inch, 
.1095 
.1997 
.1009 

Indi. 
.1696 
.1698 
.ld06 

Inch. 
.1095 
.1995 
.1995 

JfiCh. 

.0299 
.6297 
.0200 

Inch. 
0. 

.0002 
.0004 

40,000 

100.000 

0.800,000 

a 
b 
c 

.1997 
.1907 
.1999 

.1604 
.1695 
.1697 

.1994 
.1995 
.1994 

.0360 
.0300 
.0207 

.0008 

.0002 
.0006 

4(^000 

100.060 

8.700,000 

a 
h 
c 

.1093 

.1999 
.1908 

.1695 
.1697 
.1606 

.1004 
.1095 
.1005 

.0290 
.0298 
.0299 

-.0001 
.0004 
.0003 

40,000 

100,000 

8.800,000 

a 
b 
e 

.1098 
.1097 
.1908 

.1697 
.1698 
.1697 

.1905 
.1095 
.1005 

.0298 
.0207 
.0298 

.0003 
.0002 
.0003 

40.000 

100,000 

6.900,000 

a 
b 
e 

.1005 
.1907 
.1000 

.1606 
.1696 
.1688 

.1995 
.1995 
.1905 

.0290 
.0299 
.0297 

a 

.0603 

.0064 

40,000 

100,000 

7,000,000 

• 
b 
c 

.1090 
.1998 
.1908 

.1608 
.1696 
.1695 

.1096 
.1996 
.1995 

.0397 
.0298 
.0297 

.0604 
.0002 
.0003 

40,000 

100,000 

7,100,4)06 

a 
b 
c 

.1996 
.1998 
.1098 

.1698 
.1694 
.1695 

.1905 
.1094 
.1095 

.0297 
.0300 
.0360 

.0001 
.6604 

.0003 

40.000 

100,000 

7,200,4)00 

a 

b 
c 

.1995 
.1008 
.1099 

.1696 
.1698 
.1607 

.1004 
.1096 
.1006 

.0296 
.0208 
.0280 

.6601 
.0002 

.0008 

40.000 

IOOlOOO 

7,300,000 

t 

e 

.1095 
.1990 
.2000 

.1606 
.1697 
.1606 

.1904 
.1996 
.1906 

.6998 
.0299 
.0300 

.0001 

.0003 
.0004 

40,000 

100,000 

7.400.000 

• 
b 

e 

.1005 
.1900 
.1900 

.1698 
.1697 
.1697 

.1095 
.1906 
.1006 

.0207 
.0209 
.0299 

0. 

.0063 
.6008 

40.000 

100,000 

7.500,600 

.1005 
.1990 
.1900 

.1605 
.1607 
.1607 

.1005 
.1096 
.1996 

.0300 
.0299 
.0200 

0. 

.0003 
.0068 

40.000 

100,000 

7,600,000 

a 
b 
e 

.1097 
.2000 
.1900 

.1607 
.1697 
.1607 

.1995 
.1007 
.1006 

.0298 
.0300 
.0200 

.0002 
.0008 
.0003 

40.000 

100,000 

7.700,000 

a 
b 
e 

.1008 
.1006 
.2000 

.1608 
.1698 
.1697 

.1006 
.1996 
.1996 

.0296 
.0208 
.0299 

.0003 

.OOOi 
.0004 

40,000 

100,000 

7.800,000 

a 
b 

e 

.1008 

.   .1099 

.1999 

.1695 
.1605 
.1697 

.1995 
.1096 
.1006 

.0300 
.0301 
.0290 

.0003 
.0003 
.6608 

40.000 

100,000 

7.900.000 

a 
b 
e 

.1995 
.1990 
.2000 

.1696 
.1696 
.1096 

.1006 
.1096 
.1006 

.0200 
.0300 
.0300 

0. 

.0003 
.0004 

40,000 

04,000 

7.004,000 

a 
b 
e 

.1906 
.2000 
.1999 

.1096 
.1696 
.1696 

.1095 
.1996 
.1906 

.0200 
.0300 
.0300 

.0001 
.0004 

.0003 

40.000 

108,000 

8,100,000 

a 
b 
e 

.1906 
.1999 
.1996 

.1606 
.1696 
.1695 

.1095 
.1904 
.1994 

.0299 
.0298 
.0299 

.0001 
.0066 
.0002 

40.000 

100.000 

8,300,000 

a 
b 
e 

.1997 
.1998 
.1999 

.1605 
.1696 
.1697 

.1994 
.1995 
.1995 

.0299 
.0290 
.0298 

.0003 

.0003 
.0004 

40,000 

100, 000 

8,300.000 

a 
b 
e 

.1996 
.1908 
.2001 

.1696 
.1698 
.1690 

.1904 
.1006 
.1097 

.0298 
.0298 
.0208 

.0002 

.0008 

.6004 

40,000 

18,500 

8,318,600 

Barr 

aptnred. 

Diameter,  1".    Speed  of  rotatioD,  400  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10'^ 


Maximum 
liber 

Nninber  of  rotations. 

DeflM- 

tiODS. 

Sati. 

stress  per 
square 
inch. 

Sacoessive. 

Total 

Online. 

Unloadec\  '  Loaded. 

Unloaded. 

Poundt, 
50,000 

0 

0 

a 

b 
e 

IncK 
.1991 
.1992 
.1994 

Inch. 
.1618 
.1621 
.1625 

.1991 
.1998 
.1994 

JnclL 
.0378 
.0371 
.0360 

JlMll. 
0. 
0. 
0. 

50,000 

19,000 

19,000 

Keeted  39  hours  unloaded. 

50,000 

196,500 

215,500 

Keated  16  hours  unloaded. 

50,000 

0 

215,500 

a 
b 

0 

.1988    t      .1613          .1987 
.1992          .1616          .1988 
.1999    1      .1610          .1989 

.0874 
.0372 
.0370 

.0001 
.0004 
.0010 

50.000 

183,100 

398,600 

Bested  15  hours  unloaded. 

50,000 

0 

398,600 

a 
b 
e 

.1990          .1614          .1988 
.1998          .1616          .1989 
.1998          .1616          .1991 

.0374 
.0373 
.0375 

.0002 
.0009 

.0007 

50,000 

188,400 

587.000 

Bested  15  hours  unloaded. 

50,000 

0 

587,000 

a 
b 

0 

.1988 
.1997 
.1999 

.1613          .1987           .0874 
.1617          .1990            .0373 
.1617         .1992           .0375 

.0001 
.0007 
.0007 

50,000 

184,000 

771,000 

Bested  15  hours  unloaded. 

50^000 

0 

771,000 

a 
b 

6 

.1068         .1612 
.1997          .1617 
.1900          .1618 

.1987           .0876 
.1990           .0878 
.1992           .0374 

.OOC 
.OC 

.o< 

50,000 

183,000 

954,000 

Bested  15  hours  unloaded. 

50,000 

0 

954,000 

a 
b 
e 

.1988          .1614          .1987           .0873 
.1994          .1615          .1990            .0375 
.2001          .1619          .1993            .0874 

50.000 

191,500 

1,145,600 

Bested  39  hours  unloaded. 

60,000 

0 

1.145,500 

a 
b 
e 

.1996         .1618 
. 1997          . 1618 
.1997          .1618 

.1901            .0878 
.1991            .087? 
.1992           .037 

50,000 

170,500 

1,316,000 

50.000 

0 

1,316.000 

a 
b 

c 

.1990          .1616 
.1998          .1617 
.2000          .1618 

.1988           .' 

.1991 

.1803 

60,000 

182,600 

1, 498  600 

Bested  16  hours  unloaded 

50,000 

0 

1,498.600 

a 
6 

0 

.1968         .1614          .1988 
.1995          .1616          .1990 
.2001          .1618          .1903    ' 

60,000 

.    85,400 

1,584,000 

Bested  15  hours  unlc 

50,000 

0 

1,584,000 

a 
b 

e 

.1997 
.1994 
.1990 

.1615          .too' 
.1615          .19* 
.1616          .If 

50,000 

185.000 

1,769,000 

Bar  ruptured. 

628  TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS, 

No.  25.— O.  H.  Steel  Bar,  10-334. 

Diameter,  1".    Speed  of  rotation,  1,350  per  minate. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  lO''. 


wfflMtitHlHH 

fiber 

Nnmber  of  rotatioDs. 

BtreMp^r 
square 
iiich. 

Defleo. 
tions. 

Sets. 

SaooessiTO. 

ToUl. 

On  line. 

UnloRded. 

Loaded. 

Unloaded. 

Poundt. 
30,000 

0 

0 

Inch. 

.11101 
.1904 
.1901 

Inch, 

.1760 
.1773 
.1770 

Inch, 
.1900 
.1001 
.1901 

Inch. 
.0221 
.0221 

.9221 

Jfidb. 
.0001 

0. 
0. 

30,000 

10,000 

10,000 

.1090 
.1094 
.1990 

.1760 
.1772 
.1760 

.1000 
.1908 
.1900 

.0221 
.0221 
.0221 

0. 

.0001 
0. 

35,000 

1,000 

.   11,000 

.1991 
.1994 
.1991 

.1784 
.1732 
.1734 

.1090 
.1094 
.1091 

.0256 
.0862 
.0257 

.0001 
0. 
0. 

80,000 

9,000 

20,000 

.1991 
.1094 
.1991 

.1730 
.1736 
.1732 

.1000 
.1004 
.1001 

.0260 
.0250 
.0250 

.0001 
0. 
0. 

40,000 

0 

< 

0 

.1991 
.1994 
.1992 

.1600 
.1701 
.1600 

.1001 
.1994 
.1992 

.0208 
.0208 
.0288 

0. 
Oi 

a 

40,000 

10,000 

80,000 

.1901 
.1994 
.1998 

.1607 
.1700 
.1698 

.1901 
.1004 
.1001 

.0204 
.0204 
.0203 

0. 
0. 
.0001 

4^000 

0 

30,000 

.1991 
.1994 
.1992 

.1657 
.1665 
.1658 

.1001 
.1004 
.1002 

.0884 
.0329 
.0384 

0. 
0. 
0. 

45,000 

10.000 

40.000 

.1991 
.1994 
.1992 

.1662 
.1666 
.1668 

.1001 
.1004 
.1092 

.0820 
.0328 
.0884 

0. 
0. 
0. 

60»000 

0 

40.000 

.1992 
.1904 
.1992 

.1626 
.1620 
.1627 

.1061 
.1004 
.1901 

.0866 
.0365 
.0364 

.0001 
0. 
.0001 

50,000 

10.000 

50,000 

.1991 
.1994 
.1902 

.1624 
.1625 
.1624 

.1901 
.1994 
.1002 

.0367 
.0360 
.0368 

0. 

Ow 

0. 

50.000 

10,000 

60,000 

.1991 
.1994 
.1902 

.1621 
.1626 
.16^ 

.1000 
.1004 
.1091 

.0360 
.0866 
.0360 

.0001 
0. 
.0001 

50.000 

10.000 

70,000 

.1091 
.1994 
.1992 

.1610 
.1626 
.1620 

.1991 
.1904 
.1091 

.0372 
.0368 
.0371 

0.            1 
0. 
.0001     1 

50,000 

10,000 

80,000 

c 

.1991 
.1994 
.1992 

.1623 
.1629 
.1628 

.1090 
.1904 
.1992 

.0367 
.0365 
.0364 

.0001 
0. 
0. 

B 

ftr  removed  fr 

cm  maol 

lino  and  allowed  to  rest  48  days. 

Bar  again  p 

lacod  in  macl 

liue.    Sj 

►eed  of  rotation  redaoed  to  400  poi 

r  minuifr 

40,000 

0 

80,000 

a 
b 
e 

.1903 
.1994 
.1993 

.1696            .1908 
.1090            .1904 
.  1685            .  1993 

.0207 
.0205 
.0208 

0. 
0. 

a 

40,000 

151,000 

231,000 

Rested  15  hours  unload< 

»d. 

40.000 

0 

231,000 

a 
b 
e 

.1092 
.1995 
.1993 

.1696            .1002 
.1606    i        .1005 
.1694    1        .1093 

.0296 
.0290 
.0290 

0. 

40,000 

165,000 

418,000 

Rested  39  hours  unload 

ed. 

40.000 

0 

410,000 

a 
b 

0 

.1993 
.1995 
.1093 

.1695 
.1690 
.1694 

.1903 
.1095 
.1993 

.0208 
.0206 
.0200 

•• 
1 

TESTS   OF   IRON,  STEEL,  AND    OTHER   BIATERIALS. 

No.  24.— O.  H.  Steel  Bab,  9-766. 

Diameter,  V\    Speed  of  rotation,  400  per  minute. 
Jjeugth  between  end  bearings,  SS''. 
Deflections  measured  on  chord  of  10'^ 


627 


Maximam 
fiber 

Number  of  rotationa. 

DeflM- 
tlons. 

Seti. 

»treB8  p«r 
square 
inch. 

Saooeasive. 

Total. 

Online. 

Unloaded. 

Poundt. 
50,000 

0 

0 

a 
b 
c 

IneK 
.1991 
.1992 
.1094 

Inch. 
.1618 
.1621 
.1625 

InOL 
.1991 
.1002 
.1994 

JiuilL 

.0871 
.0360 

JlMll. 

0. 
0. 
0. 

50.000 

19,000 

19,000 

Keeted  39  boon  onloaded. 

50,000 

196,500 

215,500 

Beeted  16  boors  nnloadecL 

50,000 

0 

215,500 

a 
b 
e 

.1988          .1613          .1987 
.1992          .1616          .1988 
.1999          .1610          .1989 

.0874 
.0372 
.0370 

.0001 
.0004 
.0010 

50,000 

183,100 

398,600 

Bested  16  boors  unloaded. 

50.000 

0 

308,000 

a 
b 

e 

.1990          .1614          .1988 
.  1998          .  1616          .  1989 
.1998          .1616          .1991 

.0374 
.0378 
.0376 

.0002 
.0000 

.0007 

50.000 

188,400 

587,000 

Bested  15  boors  onloaded. 

50,000 

0 

667,000 

a 
b 
0 

.1988 
.1997 
.1999 

.1613          .1987            .0374 
.1617          .1990            .0878 
.1617          .1992           .0875 

.0001 
.0007 
.0007 

60,000 

184,000 

771,000 

Bested  15  boors  onloaded. 

50^000 

0 

771,000 

a 
b 

c 

.1988          .1012          .1987           .0076 
.1997          .1617          .1990           .0878 
.1009          .1618          .1992           .0374 

.0001 
.0007 
.0007 

50,000 

183,000 

954,000 

Bested  15  boors  onloaded. 

60,000 

0 

954,000 

a 
b 
e 

.1988          .1614          .1987           .0873 
.1994          .1615          .1990            .0875 
.2001          .1619          .1998            .0874 

.0001 
.0004 
.0008 

60,000 

191,500 

1,145,600 

Bested  80  boors  onloaded. 

50,000 

0 

1, 145, 500 

a 
b 

e 

.1996          .1618          .1991            .0878 
.1997          .1618          .1991            .0378 
.1997          .1618          .1992            .0374 

.0005 
.0006 

.0006 

50,000 

170,500 

1,316,000 

60.000 

0 

1, 816. 000 

a 
b 

e 

.1990          .1616 
.1998          .1617 
.2000          .1618 

.1988           .0372 
.1991            .0374 
.1993            .0875 

.0002 
.0007 
.0007 

60,000 

182,600 

1,498  600 

50,000 

0 

1,498,600 

a 
b 
e 

.1988 
.1995 
.2001 

.1614          .1988           .0874 
.1616          .1990           .0874 
.1618          .1903            .0376 

0. 

.0006 
.0008 

60,000 

.    86,400 

1,584,000 

50,000 

0 

1,584,000 

a 
b 

e 

.1997          .1015          .1900           .0875 
.1994          .1615          .1900           .0875 
.1999          .1016          .1908           .0377 

.0007 
.0004 

.0080 

50,000 

185.000 

1,769,000 

Bar  roptoxed. 

bOU  TESTS   OF   lUON,  STEEL,  AND   OTHER   MATERIALS. 

No.  25.— O.  ir.  Steel  Bar,  10-334— Continaed. 


Haxinram 
fiber 

1,1  mi-n  vkA* 

Komber  of  rotftdona. 

Deflee. 
tions. 

Seta. 

Screw  per 
square 

iBOh. 

SnooeseWe. 

Total 

On  line. 

UnlcMded. 

Loaded. 

Unloaded. 

Ptmndt. 
40.000 

0 

2,882,800 

a 
b 
e 

Inch, 
.1994 
.1096 
.1996 

Inch. 
.1600 
.1690 
.1698 

Inch. 
.1904 
.1996 
.1996 

Inch, 
.0205 
.0207 
.0207 

Inch, 

a 

0. 
0. 

40,000 

178,200 

8,056^000 

Reeled  15  boars  nnloeded. 

40,000 

0 

8,056,000 

a 
b 

e 

.1004          .1696           .1904          .0298 
.1996          .1698            .1996          .0298 
.1995          .1607            .1996          .0298 

0. 
0. 
0. 

40,000 

120.660 

3,185,660 

Rested  17  hours  aoloaded. 

40^000 

110.200 

8,304,850 

Rested  16  boors  unloaded. 

40.000 

0 

3.304,850 

a 
b 

e 

.1994          .1696 
.  1996          .  1699 
.1995          .1696 

.1994          .0298 

.1996       .om 

.1904          .0296 

0. 

Ol 
.0001    ! 

40,000 

230,360 

3,541.300 

Rested  39  honrs  unloaded. 

j 

40,000 

0 

8,641,200 

a 
b 

e 

.1905 
.1997 
.1995 

.1696 
.1606 
.1606 

.1904 
.1906 
.1095 

.0208 
.0298 
.0299 

.0001    1 
.0001 
0. 

40.000 

139,400 

3,680.600 

Rested  16  honrs  nnioaded. 

40,000 

0 

3.680.600 

a 
b 
c 

.1995 
.1996 
.1995 

.1696 
.1699 
.1696 

.1994          .0298 
.1006          .0307 
.1996          .0297 

.0001 
0. 
0. 

40,000 

188,400 

3,869,000 

Rested  15  hoars  nnioaded. 

40,000 

0 

3,860,000 

a 
b 

e 

.1905    1      .1699            .1995          .0296 
.1906          .1699            .1996          .0207 
.1995    1      .1698            .199o          .0297 

0. 

a 

0. 

40,000 

191,200 

4,060.200 

Rested  16  boars  unloaded. 

40,000 

0 

4,000,200 

a 
b 

e 

.1905          .1696            .1904          .0298 
.1907          .1700            .1007          .0207 
.1996          .1696            .1996          .0900 

.0001 

a 

0. 

40,000 

368,300 

4,428.500 

Rested  16  hours  unloaded. 

40,000 

0 

4.428,500 

a 
b 

e 

.  1095          .  1697 
.  1997           . 1699 
.1990          .1098 

. 1096          . 0298 
.1996          .0207 
.1995          .6207 

0. 

.0001 
0. 

40.000 

178.000 

4.606.500 

ReHted  39  hours  unloaded. 

40.000 

0 

4.606,500 

a 
b 

c 

.1995           .1699            .1996 
.1997          .1700            .1997 
.1990           .1699             .1995 

.02()6 
.0297 
.0296 

0. 
0. 
.0001 

40.000 

181.750 

4.788,250 

Rested  15  boors  unloaded. 

40.000 

0 

4,788,260 

a 
b 
c 

.1995 
.1990 
.1095 

.1700 
.1699 
.1698 

.1005          .0205 
.1996           .0297 
.1995           .0297 

0. 
0. 
0. 

40.000 

176,760 

4,066.000 

Rested  15  hours  unloaded. 

40.000 

0 

4.965,000 

a 

h 
e 

.1995          .1099    t        -IMS    1      .0206 
.1997          .1699            .1997          .0298 
.1005          .1699            .1995    I      .0296 

0. 

0. 
0. 

40.000 

184,400 

3,149.400 

Routed  15  boors  unloaded. 

40.000 

0 

6,149,400 

a 
b 

e 

.  1996          .  1697 
.1996          .1699 
.  1996          .  1699 

.1995 
.1996 
.1996 

.0298 
.0207 
.0297 

0. 
0. 
0. 

40,000 

172,800 

6,322,200 

AJ:«OXf3     \J£       XR\ja^ 


ISO.  26.— O.  H. 


Steei 


Mftximao) 
fiber 

Knmber  of  rotations. 

Micron 

stress  yet 
square 
inob. 

Sncoeesive. 

Total. 

On  line.  |l 

Pounda. 
40,000 

0 

6.322,200 

a 
b 
e 

40,000 

187,800 

5,510,000 

40,000 

0 

5^  510. 000 

a 

b 

40,000 

187,200 

5,097,200 

c 

40,000 

0 

5,897,800 

a 
b 

e 

40,000 

172,000 

6,869,200 

40,000 

0 

6,869,200 

40,000 

907,000 

e.  176^  200 

40,000 

179,000 

0,356,200 

40,000 

188,800 

.6,644,000 

40,000 

188.000 

6,782,900 

40,000 

196;  100 

6,919,000 

40,000 

182.000 

7,101,000 

40.000 

179,850 

7,280,860 

40,000 

190,650 

7,471,000 

I 

40,000 

157,400 

7.628.400 

40,000 

188,880 

7,817,280 

40,000 

157. 920 

7,975^200 

40,000 

186,800 

8,162,000 

J 

40,000 

178^750 

8,340.750 

632  TESTS   OF   IRON,  STEEL,  AND   OTHKR   MATERIALS 

No.  25.— O.  H.  Steel  Bar,  10-334— Continued. 


ICaxlmnjD 

fiber 
str«M  per 

Komber  of  rototiona. 

Defleo. 
tlona. 

Sete. 

MQUAre 
inch. 

SuocoMivo. 

Total. 

On  line. 

TTnloadod. 

Loaded. 

Inch, 
.17pi 
.1702 
.1700 

Unloaded. 

Poundi. 
40,000 

185.850 

8,526,600 

a 
b 

e 

Inelu 

.1997 
.1099 
.1997 

Inch. 
.1996 
.1999 
.1997 

.0295 
.0297 
.0297 

Ineh, 

.0001 
0. 
0. 

40,000 

186,600 

8.713,200 

a 
b 
e 

.1997 
.1999 
.1997 

.1700 
.1700 
.1700 

.1996 
.1909 
.1997 

.0296 
.0299 
.0297 

.6001 
0. 
0. 

40,000 

190,300 

8^903,660 

a 
b 
e 

.1997 
.1999 
.1998 

.1701 
.1701 
.1701 

.1997 
.1998 
.1998 

.0296 
.0297 
.0297 

a 

.0001 
0. 

40,000 

189,640 

0.093,200 

a 
b 
e 

.1997 
.1999 
.1998 

.1699 
.1701 
.1691 

.1996 
.1900 
.1908 

.0297 
.0298 
.0307 

.0001 
0. 
0. 

40,000 

188,300 

9,281,500 

a 
b 
e 

.1997 
.1998 
.1997 

.1700 
.1700 
.1699 

.1996 
.1996 
.1997 

.0296 
.0298 
.0298 

.0001 
0. 
0. 

40.000 

184.900 

9.466^400 

a 
b 

e 

.1998 
.1999 
.1998 

.1690 
.1702 
.1700 

.1997 
.1999 
.1998 

.0298 
.0297 
.0298 

.0001 
0. 
0. 

40,000 

187,600 

9,653,900 

a 
b 
e 

.1997 
.1990 
.1998 

.1702 
.1702 
.1700 

.1997 
.1999 
.1998 

.0295 
.0207 
.0298 

0. 
0. 
0. 

40,000 

180,500 

0,843,400 

a 
b 

e 

.1998 
.1999 
.1999 

.1703 
.1702 
.1701 

.1998 
.1990 
.1998 

.0206 
.0297 
.0297 

0. 
0. 
.0001 

40,000 

236,600 

10, 080. 000 

a 
b 

e 

.1998 
.1»«0 

.1998 

.1700 
.1703 
.1700 

.1097 
.1909 
.1996 

.0297 
.0297 
.0208 

.0001 

a 

0. 

] 

Sar  removed  from  machine. 

No.  26.— O.  H 

Diameter,  V.  Speed  of  rotatioi 
Length  between  end  bearings,  3; 
Deflections  me^isared  on  chord  o 


MAzimnm 
fiber 

NamboT  of  rotations. 

Microroe 

strosa  per 

aquaro 

inch. 

Saccesaivo. 

Total. 

Online.  Ui 

_. 

Poundt. 
20.000 

0. 

0. 

a     ' 
6 

e 

20,000 

101,  000 

191,000 

a 

«      1 

20.000 

190,500 

381,500 

a 
b 
e 

30,0)0 

180.500 

571,000 

a 

e 

20,000 

191, 000 

702,000 

a 
b      , 

0        1 

20,000 

180.100 

951, 100 

: 

25,000 

100.000 

1.051,100 

a 

30,000 

238,900 

1.290,000 

a     i 
b 

«      1 

8fi,000 

100,000 

1,390,000 

a      1 

e 

40,000 

50,000 

1,440,000 

I 

e 

40,000 

50,000 

1,490,000 

a 
b 
e 

40,000 

50,000 

1,540,000 

c 

40,000 

50,000 

1,590,000 

a 

b 
t 

45,000 

50,000 

1,640,000 

a 
h 

. 

"     1 
e 

4S,000 

50,000 

1,090,000 

a 

45,000 

*50.000 

1,740,000 

a 
b 

0 

45^000 

50,000 

1,790,000 

a 
b 
e 

45^000 

50.000 

1,840,000 

a 
b 
e 

634  TESTS   OP  lliON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2G.— O.  H.  Steel  Bab,  4— Continued. 


MftximtUD 
{     fiber 
Btpesa  per 

gqaare 

inch. 

Number  of  rototiona. 

Micrometer  readings  for  defleotiona. 

Defleo. 

Snocesaire. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

ttons. 

Poundi. 
45^000 

60.000 

1,800,000 

a 
b 
e 

Inch, 
.2002 
.2005 
.2008 

Inch. 
.1604 
.1065 
.1663 

Ineh. 

.2001 
.2000 
.2000 

IncK 
.0337 
.0335 
.0337 

Imek. 
.0001 
.0006 

.0008 

45,000 

60.000 

1,040,000 

a 
b 
c 

.2003 

.      .2007 
.2008 

.1668 
.1674 
.1663 

.2001 
.2002 
.2002 

.03S3 
.0828 
.0339 

.0002 
.0005 
.9006 

45,000 

60^000 

1,900,000 

a 
b 

e 

.2003 
.2008 
.2008 

.1665 
.1609 
.1069 

.2001 
.2002 
.2008 

.0336 
.0333 
.0384 

.oooa 

.0006 
.0005 

45,000 

60,000 

2,040.000 

a 
b 
e 

.2008 
.2005 
.2008 

.1670 
.1663 
.1665 

.2008 
.2002 
.2003 

.0888 
.0839 
.0338 

.0005 
.0009 
.0005 

45,000 

60,000 

2,090,000 

a 
b 
e 

.2008 
.2008 
.2008 

.1685 
.1666 
.1664 

.2003 
.2002 
.2003 

.0838 
.0396 
.0339 

.0005 
.0006 
.0006 

45,000 

50.000 

2,140.000 

a 
b 

0 

.2006 
.2008 
.2008 

.1661 
.1664 
.1667 

.2001 
.2002 

.2003 

.0840 
.0338 
.0336 

.0004 
.0006 

.0005 

45.000 

60,000 

2,100,000 

a 

b 

e 

.2005 
.2008 
.:i008 

.1665 
.1674 
.1668 

.2003 
.2004 
.2003 

.0838 
.0830 
.0826 

.0902 
.0004 
.0006 

45.000 

60,000 

2,240.000 

a 
b 
e 

.2011 
.2007 
.2008 

.1672 
.1666 
.1668 

.2004 
.2003 
.2004 

.0832 
.0337 
.0836 

.0007 
.0004 
.0004 

45,000 

60,000 

2,290,000 

a 
b 
e 

.2003 
.2007 
.2008 

.1666 
.1668 
.1667 

.2002 
.2003 
.2004 

.0336 
.0335 
.0387 

.0001 
.0004 
.0004 

45.000 

50,000 

2,340.000 

a 
b 
e 

.2009 
.200tt 
.2008 

.1668 
.1670 
.1665 

.2008 
.2003 
.2003 

.0335 
.0338 
.0388 

.0006 
.0003 
.0005 

45,000 

60.000 

2,890,000 

a 
b 
e 

.2008 
.2006 
.2009 

.1672 
.1666 
.1666 

.2003 
.2002 
.2003 

.0331 
.0396 
.0837 

.0003    ! 
.0004    ! 

.0006  ; 

46,000 

60,000 

2,440,000 

a 
b 

0 

.2010 
.2008 
.2008 

.1663 
.1663 
.1671 

.2003 
.2003 
.2003 

.0340 
.0340 
.0382 

.0097 
.0005 
.0005 

45,000 

50,000 

2,490,000 

a 

b 
c 

.2003 
.2009 
.2009 

.1664 
.1672 
.1665 

.2002 
.2002 
.2008 

.9388 
.0330 
.0838 

.0001 
.0007 
.0006 

45,000 

50,000 

2.640,000 

a 
b 

e 

.2006 
.2009 

.2008 

.1670 
.1071 
.1666 

.2003 
.2003 
.2003 

.0333 
.0832 
.0337 

.0003    1 
.0006    1 
.0005    1 

45,000 

60,000 

2,500,000 

a 
b 

c 

.2010 
.2008 
.2008 

.1664 
.1668 
.1665 

.2003 
.2003 
.2003 

.0839 
.0835 
.0338 

.0007 
.0005 
.0006    i 

45.000 

55,000 

2,045.000 

a 
b 
e 

.2000 
.2009 
.2010 

.1655 
.1673 
.1673 

.1999 
.2003 
.2004 

.0844 
.0330 
.0881 

.0007 
.0006 

.0000 

45,000 

9.200 

2.664,200 

Barn 

ipturad. 

Diameter,  I''.    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  lO''. 


'Maxim  am 
fiber 

Number  of  rotations. 

Micromotor  readings  for  defloctions. 

Defleo- 
tious. 

Bets. 

Btromper 

Bqoaro 
ioch. 

SucceMivc. 

Total 

On  line. 

Unloaded. 

Loaded. 

Unloaded. 

Potmdg. 
10,000 

0 

0 

a 
b 

e 

Inch. 
.1994 

.mi 

.1994 

Inch. 
.1874 
.1874 
.1873 

Inch,  ' 
.1990 
.1989 
.1988 

Inch. 
.0116 
.0115 
.0116 

Ineh. 

.0004 
.0006 
.0006 

10,000 

81,000 

81,000 

a 
b 

.1094 
.1993 
.1993 

.1876 
.1873 
.1872 

.1993 
.1990 
.1988 

.0117 
.0117 
.0117 

.0001 
.0003 
.0004 

10,000 

189.000 

270.000 

a 
b 
e 

.1904 
.1993 
.1093 

.1875 
.1873 
.1873 

.1892 
.1990 
.1989 

.0117 
.0117 
.0116 

.0002 
.0003 
.0004 

10,000 

264.000 

634,000 

a 

b 

€ 

.1996 
.1993 
.1994 

.1875 
.1871- 
.1873 

.1093 
.1988 
.1990 

.0118 
.0118 
.0117 

.0003 
.0004 
.0004 

10.000 

180,900 

728.000 

a 

b 
e 

.1998 
.1992 
.1993 

.1876 
.1870 
.1872 

.1993 
.1989 
.1990 

.0117 
.0119 
.0118 

.0005 
.0003 
.0003 

10,000 

168,300 

802.200 

a 
b 

.1997 
.1992 
.1904 

.1877 
.1871 
.1874 

.1993 
.1989 
.1991 

.0116 
.0U8 
.0117 

.0004 
.0003 
.0008 

10.000 

181,800 

1.077,000 

a 
b 

e 

.1997 
.1992 
.1994 

.1874 
.1872 
.1874 

.1904 
.1989 
.1990 

.0120 
.0117 
.0116 

..OOOP 
.00(r 
.00 

10,000 

119,000 

1,196.600 

a 
b 
c 

.1996 
.1992 
.1995 

.1876 
.1872 
.1874 

.1994 
.1990 
.1901 

.0118 
.0118 
.0117 

.f 

10,000 

157,  iOO 

1,354,000 

a 
b 
c 

.1993 
.1992 
.1994 

.1875 
.1872 
.1874 

.1903 
.1989 
.1990 

.0118 
.0117 
.0116 

10.000 

190.000 

1,644,000 

a 
b 

e 

.1905 
.1992 
.1994 

.1875 
.1872 
.1873 

.1993 
.1990 
.1992 

.0118 

.oir 
.or 

10,000 

192,600 

1,736,600 

a 
b 

c 

.1997 
.1991 
.1995 

.1876 
.1872 
.1874 

.1994 
.1990 
.1991 

.0 

10.000 

176,000 

1,913,400 

a 
b 

0 

.1994 

.1874 
.1873 
.1873 

.1994 
.1990 
.1991 

10.000 

303,600 

2.217,000 

a 
6 

e 

.1997 
.1994 
.1994 

.1876 
.1872 
.1872 

.1994 
.1990 

.I9ir 

10.000 

183,160 

2,400,160 

a 
b 
c 

.1904 
.1994 
.1996 

.1875 
.1873 
.1874 

.1' 

10,000 

186,860 

2,587,000 

a 
b 
e 

.1995 
.1994 
.1995 

.1876 
.1873 
.1874 

10,000 

187,200 

2,774.200 

a 
b 

c 

.1995 
.1994 
.1994 

.1875 
.1874 
.1874 

10,000 

188,800 

2.963.000 

a 
b 

c 

.1998 
.1994 
.1994 

.18^ 
.If 
.1 

636  TESTS   OF   IRON,  STEEL,  AND    OTHER    MATERIALS. 

No.  27.— Oast  (Gun)  Ikon  Bar,  Ko.  I— Continaed. 


Maximiun 

Number  of  rotatione. 

Hiorometer  readings  for  defleotioDs. 

liber 

stresfiper 

•quAie  . 

inch. 

On  line. 

Defleo. 
tiooa. 

Seta. 

SueoessiTe. 
157,  C70 

Total, 

Unloaded. 

LcMuled. 

Unloaded. 

Paundi. 
10.000 

3, 120, 870 

a 
b 
e 

Inch. 
.1998 
.1993 
.lOd*! 

Inch, 

.1876 
.1872 
.1873 

Inch. 
.1904 
.1990 
.1992 

Inch. 
.0118 
.0118 
.0119 

Indu 
.0004 

.0008 
.0002 

10,000 

184,330 

3, 305, 000 

a 
b 
c 

.1997 
.1902 
.1995 

.1876 
.1872 
.1874 

.1995 
.1990 
.1992 

.0119 
.0U8 
.0118 

.0002 
.0002 
.0003 

10,000 

156,000 

3,401,000 

a 

b 

e 

.1996 
.1992 
.1995 

.1876 
.1871 
.1874 

.1994 
.1990 
.1992 

.0118 
.0119 
.0118 

.0002 
.0002 
.0003 

10,000 

188,200 

3,649,200 

a 
b 
e 

.1995 
.1994 
.1995 

.1876 
.1873 
.1875 

.1994 
.1991 
.1992 

.0118 
.0H8 
.0U7 

.0001 
.0003 

.ooos 

10,000 

177,800 

3,827,000 

a 
b 
c 

.1997 
.1993 
.1994 

.1878 
.1873 
.1874 

.1994 
.1991 
.1992 

.0116 
.0118 
.0118 

.0003 
.0002 

.0002 

10,000 

189,000 

4,016,000 

a 

.1996 
.1994 
.1995 

.1877 
.1873 
.1875 

.1996 
.1991 
.1992 

.0118 
.0U8 
.0117 

.0001 
.0003 
.0003 

10,000 

192,100 

4»  208, 100 

.1996 
.1993 
.1995 

.1877 
.1873 
.1875 

.1995 
.1991 
.1991 

.0118 
.0118 
.0116 

.0001 
.0002 
.0004 

10,000 

183,900 

4,392,000 

.1998 
.1994 
.1905 

.1876 
.1874 
.1875 

.1994 
.1991 
.1993 

.0118 
.0117 
.0U8 

.0004 
.0003 
.0002 

10.000 

191,000 

4,683,000 

.1996 
.1994 
.1996 

.1877 
.1873 
.1874 

.1994 
.1990 
.1992 

.0117 
.0117 
.0118 

.0002 
.0004 
.0003 

10,000 

190,000 

4.773,000 

.1907 
.1994 
.1995 

.1877 
.1872 
.1875 

.1996 
.1990 
.1952 

.0118 
.0118 
.0117 

.0002 
.0004 
.0003 

10.000 

187,200 

4,060.200 

.1996 
.1994 
.1995 

.1878 
.1874 
.1874 

.1995 
.1992 
.1993 

.0119 
.0118 
.0U9 

.0001 
.0002 
.0002 

10,000 

183,800 

6.144,000 

.1997 
.1993 
.1995 

.1877 
.1873 
.1874 

.1906 
.1990 
.1992 

.0118 
.0117 
.0118 

.0002 
.0003 
.0008    1 

10,000 

190,000 

6,334,000 

.1998 
.1993 
.1906 

.1877 
.1873 
.1876 

.1995 
.1990 
.1992 

.0118 
.0117 
.0117 

.0003 
.0003 
.0003 

10.000 

189,000 

6,523,000 

.1997 
.1904 
.1995 

.1877 
.1873 
.1876 

.1094 
.1991 
.1992 

.0117 
.0118 
.0117 

.0003 
.0003 
.0003 

10.000 

190,500 

5,718,600 

.1997 
.1995 
.1995 

.1876 
.1874 
.1875 

.1996 
.1091 
.1993 

.0119 
.0117 
0118 

.0002 
.0004 

.0002 

10,000 

178,600 

5,892.000 

.1996 
.1994 
,1995 

.1878 
.1874 
.1874 

.1996 
.1991 
.1092 

.0117 
.0117 
.0118 

.0001  : 

.0008    1 
.0003    I 

10,000 

188,000 

6,080,000 

.1996 
.1993 
.1996 

.1877 
.1873 
.1876 

.19M 
.1991 
.1092 

.0117 
.0118 
.0117 

.0002    i 

.0002 

.0004 

10,000 

187,000 

6,267,000 

.1998 
.1993 
.1995 

.1876 
.1872 
.1874 

.1096 
.1901 
.1992 

.0119 
.0110 
.0118 

.0006 

.0002 
.0008 

10,000 

174,000 

6,441.000 

.1996 
.I'JOS 
.1995 

.1887 
.1874 
.1877 

.1994 
.1992 
.1992 

.0U7 
.0118 
.0116 

.0082 
.0003 
.0003 

iuAtxiniiim 

liber 
fltreSApor 

sqattre 

inch. 

Xumber  of  rotations. 

Defleo- 
ttona. 

Sets. 

SucoeMivc. 

Total. 

Onlina 

TTnloaded. 

Loaded. 

Unloaded. 

Poundt. 
10,000 

186,000 

6,627,000 

a 
b 
e 

Inch. 
.1996 
.1994 
.1905 

Inch. 

.1876 
.1873 
.1876 

Inch, 
.1995 
.1992 
.1903 

Inch. 
.0119 
.0119 
.0117 

Inch. 

,0001 
.0002 
.0002 

10,000 

182,000 

6.809,000 

a 
6 
e 

.1098 
.1993 
.1996 

.1877 
.1874 
.1875 

.1996 
.1991 
.1992 

.0119 
.0117 
.0117 

.0002 
.0002 
.0004 

10,000 

182,500 

0,901,500 

a 
b 

0 

.1997 
.1993 
.1997 

.1877 
.1873 
.1873 

.1906 
.1991 
.1903 

.0U8 
.0118 
.0118 

.0002 
.0002 
.0004 

10.000 

180,500 

7,181,000 

0 

.1996 
.1993 
.1996 

.1877 
.1873 
.1876 

.1996 
.1991 
.1993 

.0118 
.0118 
.0U8 

.0001 
.0002 
.0002 

10,000 

151,600 

7, 332, 600 

a 
b 
e 

.1997 
.1993 
.1996 

.1877 
.1873 
.1876 

.1905 
.1991 
.1903 

.0118 
.0118 
.0117 

.0008 
.0002 
.0003 

10,000 

183,400 

7,516,000 

a 
b 

e 

.1996 
.1994 
.1997 

.1877 
.1873 
.1876 

.1906 
.1991 
.1993 

.0118 
.0118 
.0117  - 

.0001 
.0003 
.0004 

lO.OOO 

189,500 

7,705,500 

a 
b 

e 

.1999 
.1994 
.1095 

.1877 
.1873 
.1876 

.1995 
.1991 
.1992 

.0118 
.0118 
.0116 

.0004 
.0003 
.0003 

10.000 

187,500 

7,803,000 

a 

b 

c    • 

.1998 
.1994 
.1906 

.1878 
.1873 
.1876 

.1905 
.1991 
.1003 

.0117 
.0118 
.0117 

.0003 
.0003 
.0003 

10,000 

188,600 

8,081,600 

a 
b 
c 

.1999 

.1995 
.1996 

.1878 
.1874 
.1876 

.1995 
.1992 
.1993 

.0117 
.0118 
.0118 

.0004 
.0003 
.0003 

10,000 

189,400 

8,271,000 

a 
b 

e 

.1997 
.1994 
.1996 

.1877 
.1874 
.1876 

.1905 
.1991 
.1993 

.0118 
.0117 
.0117 

.0002 
.0003 
.0003 

10,000 

187,000 

8,458,000 

a 
b 

e 

.1999 
.1996 
.1997 

.1877 
.1874 
.1875 

.1996 
.1992 
.1993 

.0110 
.0118 
.0118 

.0003 
.0003 
.0004 

10,000 

188,000 

8,646,000 

a 
b 
e 

.1999 
.1994 
.1997 

.1878 
,1874 
.1878 

.1996 
.1092 
.1993 

.0117 
.0118 
.0117 

.0004 
.0002 
.0004 

10,000 

187,000 

8,833,000 

a 
b 
e 

.1998 
.1904 
.1996 

.1877 
.1874 
.1875 

.1996 
.1992 
.1994 

.0110 
.0118 

.one 

.0002 
.000? 
.OOf 

10,000 

192,000 

9, 025, 000 

a 

b 
e 

.1999 
.1994 
.1996 

.1878 

.1874 
.1875 

.1997 
.1992 
.1093 

.0119 
.0118 
.0118 

10,000 

188,000 

9. 213. 000 

a 

b 
e 

.1998 
.1994 
.1997 

.1877 
.1874 
.1876 

.1996 
.1992 
.1993 

.0118 
.0118 
.01? 

10,000 

189,000 

9, 402, 000 

a 

b 

0 

.1099 
.1994 
.1997 

.1878 
.1874 
.1877 

.1997 
.1901 
.1994 

. ' 

10.000 

188,000 

9,590,000 

b 
e 

.1998 
.1995 
.1997 

.1877 
.1874 
.1875 

.1995 
.1093 
.199' 

10,000 

189,500 

9,779,600 

a 
b 
e 

.1998 
.1994 
.1997 

.1877 
.1874 
.1876 

•' 

10.000 

186,500 

9,966,000 

a 
b 
c 

.1999 
.1994 
.1998 

.1878 
.1874 
.1877 

38  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 

No.  27. — CAST  (Gun)  Iron  Bar,  No.  1— Continued. 


MAximom 

Number  of  stations. 

llicTometer  readings  for  deflections. 

Hber 

Defleo- 
tions. 

Seta. 

stress  per 

' 

square 
inch. 

Suooeiwive. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Pounds. 
10,000 

180,500 

10, 155, 500 

a 
b 
e 

Inch, 
.1997 
.1094 
.1997 

Jneh. 

.1877 
.1874 
.1876 

Inch. 
.1996  . 
.1992 
.1994 

Inch, 
.0119 
.0118 
.0118 

Inch, 
.0001 
.0002 
.0008 

10,000 

190,900 

10.346.400 

.1999 
.1996 
.1997 

.1873 
.1876 
.1878 

.1996 
.1993 
.1994 

.0118 
.0118 
.0116 

.0003 
.0002 
.0003 

10,000 

187.600 

10.634,000 

.1997 
.1995 
.1998 

.1877 
.1874 
.1876 

.1996 
.1993 
.1996 

.0118 
.0119 
.0120 

.0002 
.0002 
.0002 

10,000 

183,100 

10,717.100 

.1999 
.1994 
.1997 

.1877 
.1876 
.1876 

.1996 
.1992 
.1904 

.0119 
.0117 
.0118 

.0003 
.0002 
.0003 

10,000 

175.900 

10.893.000 

.1997 
.1996 
.1996 

.1877 
.1876 
.1876 

.1996 
.1992 
.1994 

.0119 
.0117 
.0118 

.0001 
.0004 
.0002 

10.000 

188.300 

11.081,300 

.1998 
.1005 
.1999 

.1877 
.1876 
.1875 

.1996 
.1093 
.1994 

.0119 
.0118 
.0119 

.0002 
.0002 
.0006 

10,000 

190,700 

11,272.000 

.1999 
.1996 
.1996 

.1878 
.1874 
.1876 

.1996 
.199ft 
.1994 

.0118 
.0120 
.0118 

.0003 
.0002 
.0002 

10,000 

189,000 

11.461.000 

.1996 
.1996 
.1997 

.1878 
.1874 
.1678 

.1995 
.1993 
.1994 

.0117 
.0119 
.0116 

.0001 
.0003 
.0003 

10,000 

182.500 

11,643.500 

.1999 
.1994 
.1907 

.1878 
.1874 
.1877 

.1996 
.1992 
.1904 

.0118 
.0118 
.0U7 

.0003 
.0002 
.0003 

10,000 

189.500 

11,833,000 

.1997 
.1996 
.1607 

.1877 
.1874 
.1874 

.1996 
.1992 
.1993 

.0119 
.0118 
.0119 

.0001 
.0008 
.0004 

10.000 

182,000 

12, 016, 000 

.1998 
.1996 
.1997 

.1877 

.1874 
.1876 

.1997 
.1994 
.1993 

.0120 
.0120 
.0118 

.0001 
.0002 
.0004 

10.000 

189,100 

12.204,100 

.1999 
.1994 
.1998 

.1878 
.1874 
.1875 

.1996 
.1992 
.1994 

.0118 
.0118 
.0119 

.0003 
.0002 
.0004 

10,000 

189.900 

12.394.000 

.2001 
.1996 
.1997 

.1877 
.1874 
.1870 

.1996 
.1993 
.1994 

.0119 
.0119 
.0118 

.0006 

.0003 
.0003 

10.000 

192,600 

12.566,600 

.1999 
.1997 
.1997 

.1878 
.1874 
.1877 

.1997 
.1993 
.1995 

.0119 
.0119 
.0118 

.0008 
.0004 
.0002 

10,000 

177,600 

12,764,100 

.2000 
.1996 
.1997 

.1878 
.1874 
.1875 

.1997 
.1994 
.1994 

.0U9 
.012i) 
.0119 

.0003 
.0002 
.0003 

10,000 

179,400" 

12,043.500 

.1999 
.1995 
.1998 

.1877 
.1874 
.1877 

.1997 
.1994 
.1994 

.0120 
.0120 
.0117 

.0002 
.0001 

.0004 

10,000 

185,600 

13,128.100 

.1999 
.1996 
.1997 

.1878 
.1874 
.1876 

.1996 
.1993 
.1994 

.0118 
.0119 
.0118 

.0003 
.0008 
.0003 

10.000 

161,900 

13.281,000 

.1998 
.1995 
.1997 

.1878 
.1876 
.1875 

.1907 
.1993 
.1994 

.0119 
.0118 
.0119 

.0001 
.0002 
.0009 

10.000 

191.000 

13,472,000 

a 
b 
e 

.1997 
.1905 
.1998 

.1878 
.1874 
.1875 

.1997 
.1993 
.1994 

.0119 
.0119 
.0110 

0. 
.0008 
.0004 

1 

fllMU- 

streaaper 
aquare 
inch. 

Number  of  roUtloos. , 

Micrometer  readings  for  defleotioua. 

Beflec- 
Uona. 

Sets. 

Sncceasivo. 

1 

Total. 

Online. 

Unloaded. 

Loailed 

Unloaded. 

Pounds. 
10.000 

188,000 

13.  ado.  000 

Inch. 
.1997 
.1906 
.1997 

Inch. 

.1879 
.1874 
.1875 

Inch. 
.1997 
.1998 
.1994 

Inch, 
.0118 
.OUO 
.0119 

Inch. 

a 

.0008 

.oooa 

10.000 

188»000 

13.848,000 

.1999 
.1995 
.1907 

.1879 
.1875 
,1877 

.1997 
.1993 
.1995 

.0118 
.0118 
.0118 

.oooe 

.0002 
.0002 

10,000 

18ft.  600 

14,033.600 

.2001 
.1998 
.1997 

.1878 
.1875 
.1877 

.1097 
.1993 
.1994 

.0119 
.0118 
.0117 

.0004 
.0006 

.0003 

10.000 

188,500 

14,222,000 

.2000 
.1905 
.1997 

.1878 
.1875 
.1877 

.1997 
.1993 
.1994 

.0119 
.0118 
.0117 

.0003 
.0002 
.0008 

10.000 

184.000 

14.40e.000 

.2000 
.1996 
.1997 

.1879 
.1876 
.1876 

.1997 
.1994 
.1994 

.0118 
.0118 
.0118 

.0003 
.0002 
.0003 

10.000 

190,000 

14.596,000 

.1999 
.1996 
.1998 

.1879 
.1876 
.1876 

.1907 
.1093 
.1994 

.0118 
.0117 
.0118 

.0002 
.0003 
.0004 

10.000 

189,600 

14. 785, 500 

Am 

.1997 
.1998 

.1877 
.1874 
.1877 

.1996 
.1994 
.1994 

.0119 
.0120 
.0117 

.0001 
.0003 
.0004 

10,000 

186,600 

14,972,000 

.2000 
.1906 
.1997 

.1878 
.1876 
.1876 

.1998 
.1993 
.1994 

.0120 
.0118 
.0118 

.0002 
.0003 
.0003 

10.000 

183,200 

15.165,200 

.1098 
.1996 
.1997 

.1877 
.1874 
.1875 

.1997 
.1993 
.1993 

.0120 
.0110 
.0118 

.0001 
.0003 
.0004 

10,000 

100.800 

15^846,000 

.2000 
.1997 
.1997 

.1878 
.1874 
.1876 

.1997 
.fi98 
.1995 

.0110 
.0119 
.0120 

.0003 
.0004 
.0002 

10.000 

190,000 

15,636,000 

.2001 
.1996 
.1998 

.1878 
.1874 
.1876 

.1997 
.1993 
.1996 

.0119 
.0119 
.0119 

.00C4 
.0003 
.0003 

10.000 

149,000 

15,685,000 

.1997 
.1997 
.1998 

.1876 
.1874 
.1876 

.1997 

.     .1996 

.1996 

.0121 
.0121 
.0119 

0. 

.0 

10.000 

18«J,100 

15, 871. 100 

.1999 
.1997 
.1998 

.1878 
.1874 
.1877 

.1998 
.1993 
.1997 

.0120 
.0119 
.0120 

10,000 

188,900 

16.060.000 

.2000 
.1998 
.1998 

.1879 
.1876 
.1876 

.1997 
.1996 
.1996 

.6118 
.0120 
.011 

10,000 

191,000 

16.251.000 

.1998 
.1997 
.1998 

.1878 
.1876 
.1878 

.1997 
.1994 
.1996 

.C 

10.000 

150.000 

16,401,000 

.2001 
.1097 
.1998 

.1880 
.1877 
.1879 

.1997 
.1994 
.1995 

10.000 

191,000 

16,692.000 

.1908 
.1997 
.1998 

.1880 
.1878 
.1879 

.199f 

.19f 

.If 

10,000 

177,000 

16,760,000 

.1998 
.1996 
.1908 

.1878 
.1876 
.1878 

• 

ia.ooo 

192,000 

16.961.000 

c 

.1999 
.1997 
.1999 

.1878 
.1874 
.1877 

40  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  27.— <3ast  (Gun)  Iron  Bar,  'So.  1— Continaed. 


Maximam 

Number  of  rotationB. 

aber 

Deflec- 
tions. 

Seta. 

atreea  per 

sqaaro 
inch. 

Suocewive. 

Total. 

On  line. 

Unloaded. 

Loaded. 

Unloaded. 

• 

Pounds, 
10,000 

179.000 

17, 140. 000 

a 
b 
c 

Jneh, 
.1999 
.1995 
.1999 

Jneh. 
.1879 
.1875 
.1876 

IneK 
.1008 
.1993 
.1995 

Inch. 
.0119 
.0118 
.0110 

IndL 
.0001 
.0002 
.0004 

10,000 

188,000 

17,329,000' 

a 
b 
e 

.1998 
.1997 
.1996 

.1878 
.1874 
.1876 

.1997 
.1993 
.1995 

.0110 
.0119 
.0110 

.0001 
.0004 

.0008 

10,000 

177,000 

17,506.000 

a 
b 
c 

.1909 
.1996 
.1997 

.1878 
.1874 
.1876 

.1997 
.1992 
.1095 

.0119 
.0118 
.0119 

.0002 
.0004 
.0002 

10.000 

180.000 

17.666.000 

a 

b 

0 

.2000 
.1995 
.1998 

.1878 
.1874 
.1876 

.1997 
.1993 
.1995 

.0119 
.MIO 
.0119 

.0003 
.0002 
.0003 

10,000 

100,000 

17.856,000 

a 
b 

.2001 
.1995 
.1997 

.1878 
.1875 
.1876 

.1097 
.1908 
.1096 

.0119 
.0118 
.0U9 

.0004 
-.0002 
.0008 

10,000 

148,800 

17.990.800 

a 
b 
e 

.2001 
.1996 
.1997 

.1878 
.1874 
.1876 

.19W 
.1903 
.1994 

.0120 
.0119 
.0118 

.0003 
.0003 
.0001 

10.000 

190,700 

18,190,500 

a 
b 
e 

.1998 
.1995 
.1998 

.1877 
.1874 
.1877 

.1997 
.1993 
.1995 

.0120 
.0119 
.0118. 

.0001 
.0003 
.0008 

10,000 

191,500 

18,382,000 

a 
b 
c 

."SOOl 
.1996 
.1998 

.1878 
.1875 
.1876 

.1997 
.1993 
.1995 

.0119 
.0118 
.0U9 

.0004 
.0003 
.0003 

10,000 

191,000 

18,673,000 

a 
b 
e 

.1999 
.1995 
.1996 

.1879 
.1875 
.1877 

.1996 
.1993 
.1995 

.0117 
.0118 
.0118 

.0003 
.0002 
.0003 

10,000 

193,000 

18,766,000 

a 
b 
e 

.1997 
.1995 
.1998 

.1878 
.1875 
.1878 

.1997 
.1903 
.1995 

.0119 
.0118 
.0117 

0. 
.0002 
.0003 

10,000 

192.000 

18,058,000 

a 
b 
e 

.2001 
.1995 
.1098 

.1870 
.1874 
.1875 

.1997 
.1993 
.1995 

.0118 
.0110 
.0120 

.0004 
.0002 
.0003 

10,000 

192,600 

10, 150, 500 

a 
b 
e 

.1998 
.  1U97 
.1998 

.1878 
.1874 
.1877 

.1997 
.1993 
.1995 

.0119 
.0119 
.0118 

.0001 
.0004 

.1003 

10,000 

182,000 

19, 332, 500 

a 
b 
c 

.1997 
.1996 
.1998 

.1878 
.1874 
.1876 

.1997 
.1993 
.1995 

.one 

.0119 
.0119 

0. 
.0003 
.0003 

10,000 

193,500 

19.626,000 

a 
b 
c 

.1999 
.1995    , 
.1998 

.1878 
.1874 
.1877 

.1998 
.1994 
.1994 

.0120 
.0120 
.flU7 

.0001 
.0001 
.0004 

10,000 

187,200 

19,  713, 200 

b 

e 

.1999 
.1906 
.1998 

.1878 
.  1875 
.1876 

.1998 
.1993 
.1995 

.0120 
.0118 
.0110 

.0001 
.0003 
.0003 

10, 000 

193,900 

19. 907, 100 

a 
b 
e 

.1999 
.  1995 
.1998 

.1878 
.1874 
.1877 

.1998 
.1993 
.1995 

.0120 
.0110 
.0118 

.0001 
.0002 
.0003 

10,000 

187.000 

20,095.000 

a 
b 

0 

.1998 
.1906 
.1998 

.1879 
.1875 
.1875 

.1997 
.1904 
.1994 

.0118 
.0119. 
.0119 

.0001 
.0002 
.0004 

10,000 

177,000 

20,272,000 

a 
b 
e 

.2000 
.1996 
.1998 

.1879 
.1876 
.1876 

.1997 
.1994 
.1995 

.0118 
.0119 
.0119 

.0003 
.0002 
.0003 

10,000 

190. 000 

20. 462, 0)0 

a 
b 
c 

.2000 
.1997 
.1998 

.1878 
.  1874 
.1877 

.1997 
.1994 
.1996 

.0119 
.0120 
.0118 

.0003 
.0003 
.00«3 

10.000 

190.600 
Barrel 

20, 652,  500 
uoved  from  a 

a 
b 
e 

lachine  a 

.1998 
.1996 
.1999 

aid  afterwa 

.18» 
.  1875 
.1877 

rd  ruptore 

.1997 
.1993 
.1995 

d  by  tensile 

.0U8 
.0118 
.0118 

teat. 

.0001    , 

.000$ 

.0004 

Length  between  end  bearings,  d3*'. 
Deflections  measored  on  chord  of  Vy. 


fiber 

Number  of  lotiitloiia. 

Miorometer  readings  for  defleolione. 

Defleo. 
tions. 

Seta. 

square 
inch. 

Saccewire. 

ToteL 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

PdUfMlf. 

•A800 
28,000 

0 
4.700 

0 
4.760 

a 
h 

c 

Inch. 
.1901 
.2014 
.2028 

Inch.         Inch. 
.1641           .1066 
.  1667           .  1966 
.1668           .1968 

Barraptored. 

Ineh. 
.0814 
.0306 
.0310 

.0036 
.0048 
.0064 

No.  29.— OiBT  (Oxm)  IBON  Bab,  No.  3. 

Diameter,  1".    Speed  of  rotation,  400  per  minnte. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10". 


Maximnm 
fiber 

Number  of  nHationo. 

Defleo- 
tiona. 

I 
Seta. 

aqaare 
iLeb. 

Saeoeaaire. 

TotaL 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

PtmnOi, 
20^000 

0 

0 

a 
6 

e 

ZimA. 
.1080 
.2000 

.2012 

JlMft. 

.1716 
.1728 
.1730 

7fi«A. 
.1066 

.1070 
.1961 

Inch, 
.0248 
.0261 
.0251 

10^000 

26^000 

26.000 

a 
b 

0 

.1886 
.2000 
.2000 

.1700 
.1788 
.1686 

.1060 
.1861 
.1860 

.0280 
.0278 
.0286 

20,000 

1,400 

26,480 

Barmptnrad. 

H.  Ex.  14- 
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kZ  TBSTS    OF    lUOJSy  ST££L,  AND    OTtUSK    JttATJ^IUAlJD. 

No.  30.— Oast  (Gun)  Ibon  Bab,  No.  4. 

Diameter,  1^^    Speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  3^\ 
Deflections  measured  on  chord  of  10^^ 


fiber 

itreas  per 

square 

inch. 

Number  of  rotations. 

) 

tioaa.    * 

leta. 

Successive. 

Total. 

Online. 

Unloaded. 

Loaded. 

Unloaded. 

Poundg. 
16^000 

0 

0 

a 
b 
e 

Inch, 
.1980 
.1001 
.1092 

Inch. 
.1793 
.1796 
.1794 

.1076 
.1977 
.1976 

Inek.        J 
.0188 
.0188 
.0181 

rndL 

801S 
0014 
0017 

15^000 

26,000 

25,000 

a 
b 
c 

.1988 
.1906 
.1986 

.1796 
.1798 
.1790 

.1988 
.1980 
.1977 

.0187 
.0187 
.0187 

0007 
0006 

0009 

15,000 

25,000 

50,000 

a 
b 
c 

.1902 
.1089 
.1986 

.1794 
.1792 
.179Q 

.1988 
.1980 
.1977 

.0180 
.0188 
.0187 

oooo 

0009 
0006 

15,000 

25,000 

76,000 

4 
b 
C 

.1988 
.1080 
.1987 

.1796 
.1794 
.1788 

.1982 
.1981 
.1977 

.0187 
.0187 
.0188 

0006 
0805 
OOIO 

15,000 

25,000 

100,000 

a 
b 
e 

.1084 
.1990 
.1987 

.1796 
.1794 
.1789 

.1983 
.1981 
.1978 

.0188 
.0187 
.0188 

OOSl 
0000 
0000 

15.000 

25,000 

126,000 

a 
b 

.1088 
.1990 
.1986 

.1795 
.1793 
.1791 

.1982 
.1961 
.1978 

.0187 
.0188 
.0187 

0008 
0008 

0007 

16^000 

25,000 

160,000 

a 
b 

.1986 
.1987 
.1987 

.1794 
.1798 
.1789 

.1982 
.1980 
.1978 

.0188 
.0167 
.0189 

0003 

O0O7 
0000 

10,000 

26.000 

175,000 

a 
b 

e 

.1989 
.1990 
.1986 

.1794 
.1798 
.1790 

.1968 

.  .1981 

.1978 

.0189 
.0188 
.0188 

0008 
0009 

0007 

16,000 

25,000 

200,000 

a 
b 
e 

.1992 
.1987 
.1986 

.1796 
.1798 
.1789 

.1964 
.1981 
.1978 

.0189 
.0188 
.0189 

oooe 

0006 
0006 

15,000 

25,000 

225,000 

a 
b 
c 

.1990 
.1990 
.1985 

.1794 
.1793 
.1789 

.1983 
.1961 
.1978 

.0189 
.0188 
.0189 

0007 
0009 

0007 

15,000 

25,000 

250,000 

a 
b 
e 

.1998 
.1990 
.1985 

.1794 
.1793 
.1787 

.1984 
.1988 
.1978 

.0190 
.0189 
.0191 

oooo 

0806 
0007 

15,000 

25,000 

275,000 

a 

b 
e 

.1992 
.1989 
.1966 

.1794 
.1792 
.1790 

.1988 
.1981 
.1979 

.0189 
.0189 
.0180 

.0008 

0008 
.0007 

15,000 

26,000 

300,000 

a 
b 
e 

.1984 
.1988 
.1987 

.1794 
.1793 
.1788 

.1988 
.1988 
.1978 

.0180 
.0188 
.0188 

.0061 
0006 

0000 

15,000 

50,000 

350,000 

a 
b 
c 

.1984 
.1983 
.1983 

.1789 
.1787 
.1784 

.1978 
.1977 
.1974 

.0189 
.0190 
.0190 

.6086 
.6066 

.0880 

15,000 

.60.000 

400,000 

a 
h 

e 

.1984 
.1988 
.1983 

.1789 
.1788 
.1784 

.1978 

.i»n 

.1974 

.0180 
.0180 
.0190 

0006 

.0006 

.0000 

15.000 

50,000 

450.000 

a 
b 

0 

.1985 

.1987 
.1981 

.1790 
.1788 
.1784 

.1978 
.1978 
.1974 

.0188 
.0189 
.0190 

0007 
.0000 
.0007 

15^000 

50,000 

500.000 

a 
b 

0 

.1960 
.1986 
.1982 

.1789 
.1788 
.1784 

.1978 
.1977 
.1974 

.0189 
.0191 
.0190 

.0060 
.0860 
,6060 

TESTS   OF  IBON9  STEEL,  AND  OTHER  MATERIALS. 
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MaziiDam 
fiber 

Kamber  of  rototloiiB. 

Mioroineter  readings  for  deflections. 

Deflec- 
tions. 

Sets. 

stFOis  per 

•qaare 
inch. 

SaooeBStve. 

Total. 

Online. 

Unloaded. 

Loaded. 

Pounds, 
16^000 

50,000 

550,000 

a 
b 

e 

.1887 
.1885 
.1881 

Inch. 
.1788 
.1788 
.1785 

Inch, 

'    .1878 

.1978 

.1974 

IWih. 

.0190 
,0190 
.0188 

.0008 
.0007 
.0007 

15,000 

50,000 

600,000 

a 
b 
e 

.1864 
.1885 
.1881 

.1780 
.1788 
.1784 

.1979 
.1978 
.1974 

.0188 
.0188 
.0180 

.0005 
.0067 
.0007 

15,000 

50,000 

650,000 

a 
b 

e 

.1885 
.1883 
.1862 

.1788 
.1788 
.1784 

.1979 
.1977 
.1974 

.0180 
.vi«9 
.0180 

.0006 
.0006 
.0008 

15,000 

50,000 

700,000 

a 
b 
e 

.1884 
.1086 
.1882 

.1780 
.1788 
.1788 

.1979 
.1978 
.1974 

.0188 
.0180 
.0181 

.0005 
.0006 
.0008 

15,000 

50,000 

750,000 

a 
b 

e 

.1883 
.1888 
.1888 

.1789 
.1788 
.1783 

.1979 
.1978 
.1974 

.0180 
.0180 
.0181 

.0004 
.0005 
.0009 

15.000 

226,500 

876,500 

a 
b 
e 

.1985 
.1881 
.1881 

.1788 
.1787 
.1784 

.1979 
.1978 
.1974 

.0180 
.0191 
.0190 

.0006 
.0066 
.0007 

15,000 

177.600 

1,154,600 

a 
b 
e 

.1880 
.1885 
.1988 

.1788 
.1788 
.1784 

.1978 
.1978 
.1974 

.0190 
.0190 
.0180 

.0002 
.0097 
.0009 

16^000 

188,500 

1,348,500 

a 

'  b 

e 

.1888 
.1986 
.1881 

.1788 
.1788 
.1784 

.1980 
.1978 
.1974 

.0182 
.0180 
.0180 

.0008 
.0008 
.0007 

15,000 

188,600 

1,583,000 

a 
b 
c 

.1886 
.188N 
.1880 

.1788 
.1788 
.1788 

.1979 
.1978 
.1974 

.0180 
.0180 
.0188 

.0007 
.0008 
.0006 

15,000 

181,000 

1,724,000 

a 
b 
c 

.1868 
.1886 
.1982 

.1780 
.1788 
.1787 

.1980 
.1977 
.1974 

.0180 
.0188 
.0187 

.0008 
.0009 
.0008 

15,000 

108,000 

1,817.000 

a 
b 

.1887 
.1886 
.1882 

.1780 
.1788 
.1786 

.1979 
.1978 
.1974 

.0188 
.0180 
.0188 

.0008 
.0008 
.0008 

15,000 

183,400 

2,ldb,400 

a 
b 
e 

.1888 
.1886 
.1881 

.1781 
.1788 
.1785 

.1980 
.1979 
.1974 

.0188 
.0180 
.0180 

.0008 
.0007 
.0007 

15,000 

187,000 

2,288,000 

a 

b 

.1888 
.1864 
.1862 

.1780 
.1788 
.1784 

.1980 
.1979 
.1974 

.0190 
.0191 
.0190 

.0008 
.0005 
.0608 

15,000 

184.000 

2,482,000 

a 
b 
e 

.1882 
.1988 
.1882 

.1780 
.1788 
.1785 

.1980 
.1978 
.1975 

.0190 
.0189 
.0190 

.0002 
.0008 
.0007 

15,000 

185,000 

2,677,000 

a 
b 
c 

.1968 
.1886 
.1882 

.1782 
.1781 
.17K7 

.1981 
.1978 
.1974 

.0189 
.0187 
.0187 

.0007 
.0008 
.0008 

15,000 

181,000 

2,858,000 

a 
b 
e 

.1883 
.1884 
.1882 

.1791 
.1780 
.1785 

.1979 
.1979 
.1974 

.0188 
.0189 
.0189 

.0004 
.0005 
.0008 

15,000 

188,000 

3,047,000 

a 
b 
c 

.1885 
.1884 
.1862 

.1782 
.1780 
.1787 

.1980 
.1878 
.1874 

.0188 
.0188 
.0187 

.0005 
.0006 
.0008 

15.000 

180,000 

3,237,000 

a 
b 
e 

.1888 
.1886 
.1881 

.1780 
.1782 
.1785 

.1881 
.1979 
.1975 

.0191 
.0187 
.0190 

.0006 
.0007 
.0006 

15,000 

180.000 

8,427,000 

a 
b 

6 

.1884 
.1887 
.1981 

.1780 
.1780 
.1786 

.1980 
.1979 
.1974 

.0190 
.0189 
.0189 

.0004 
.0008 
.0007 
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MAKimnm 

Kumber  of  lotatioiia. 

Mioometer  xtaOingfi  for  deflections.  . 

fiber 

■tTMsper 

aqoAre 

Inch. 

Defleo. 

tlOBA. 

Bete. 

SnooeulTe. 

TotaL 

Online. 

Unloftded. 

Loaded. 

Unlonded. 

Povsulf. 
16,000 

183,000 

8.620.000 

a 
b 

e 

Inch. 
.1980 
.1985 
.1988 

Jim*. 

.1790 
.1790 
.1786 

Jmeh, 
.1989 
.1979 
.1975 

.0190 
.0189 
.0189 

JmL 
.0006 

.0006 
.0007 

16,000 

103,000 

8,818,000 

a 
b 

e 

.1982 
.1986 
.1988 

.1790 
.1792 
.1786 

.1979 
.19» 
.1975 

'  .0189 
.0187 
.0189 

.0003 

16^<I00 

187,000 

4,00^MO 

a 
b 
c 

.1988 
.1987 
.1962 

.1790 
.1790 
.1784 

.1981 
.1980 
.1976 

.0191 
.0190 
.0181 

.0007 
.0097 

16.000 

194,000 

4,194,000 

a 
b 

e 

.1987 
.1984 
.1963 

.1792 
.1788 
.1787 

.1980 
.1978 
.1976 

.0188 
.0190 
.0188 

.0007 
.0008 

.0098 

15,000 

88,000 

4.280.000 

a 
b 
c 

.1966 
.1984 
.1983 

.1792 
.1789 
.1788 

.1982 
.1979 
.1975 

.0100 
.0190 
.9187 

.0004 
.0006 

.0008 

15,000 

176,000 

4,466,000 

a 
b 

e 

.1985 
.1984 
.1964 

.1790 
.1789 
.1784 

.1980 
.1978 
.1975 

.0190 
.0189 
.0191 

.0005 
.0008 

.0009    1 

16,000 

191.000 

4,647,000 

a 
b 

c 

.1983 
.1984 
.1983 

.1789 
.1790 
.1787 

.1981 
.1979 
.1975 

.0198' 
.0189 
.0188 

.0001 
.0006 
.0006 

15,000 

180,000 

4.838,000 

a 
b 
e 

.1984 
.1986 
.1988 

.1790 
.1793 
.1788 

.1981 
.1979 
.1974 

.0191 
.0186 
.0186 

.0003 
.0008 
.0009 

15,000 

192.000 

6.025,000 

a 
b 

e 

.1988 
.1985 
.1&83 

.1798 
.1791 
.1786 

.1982 
.1979 
.1975 

.0189 
.0188 
.0189 

.0806    1 
.0006    1 
.0008    1 

15^000 

192,500 

5,217.500 

a 
b 

e 

.1990 
.1988 
.1984 

.1796 
.1796 
.1791 

.1982 
.1988 
.1976 

.0187 
.0187 
.0185 

.0008    1 
.0006 
.0008    1 

15,000 

108,600 

5.411,000 

a 
b 

e 

.1987 
.1900 
.1984 

.1793 
.1793 
.1789 

.1968 

.1988 

^.1978 

.0190 
.0190 
.0189 

.0004    1 
.0007    1 
.0006    1 

15,000 

175,000 

5,686,000 

a 
b 

e 

.1998 
.1992 
.1086 

.1799 
.1796 
.1790 

.1986 
.1985 
.1979 

.0186 
.0189 
.0189 

.0008 
.0007 
.0007 

15,000 

19i,000 

5,780,000 

a 
b 
e 

.1990 
.1990 
.1984 

.1795 
.1794 
.1790 

.1982 
.1868 
.19n 

.0187 
.0180 
.0187 

.0008    ' 

.0007 

.0007 

15,000 

192,000 

6,972,000 

a 
b 

e 

.1988 
.1988 
.1985 

.1794 
.1794 
.1790 

.1982 
.1983 
.19n 

.0188 
.0188 
.0187 

.0081 
.0006 

.0008 

15.000 

186,000 

• 

6,157.000 

a 
b 
e 

.1985 
.1992 
.1985 

.1796 
.1796 
.1790 

.1988 
.1964 
.1978 

.0188 
.0189 
.0188 

.0002 
.0008 

.0807 

15.000 

109,000 

6,266,000 

Barr 

MtedSOhoi 

ITS. 

15.000 

0 

6,286.000 

.1085 
.1990 
.1987 

.1794 
.1794 
.1789 

.1988 
.1984 
.1978 

.0189 

.0190 
.0189 

.0002    1 
.0006    1 
.0009    1 

15,000 

107,000 

6,433.000 

.1992 
.1990 
.1985 

.1796 
.1796 
.1791 

.1984 
.1984 
.1978 

.0189 
.0189 
.0187 

.0006 
.0006 

.0007   1 

16^000 

191,000 

6,624,000 

.1990 
.1991 
.1984 

.1798 
.1798 
.1789 

.1983 
.1988 
.1978 

.0190 
.0190 
.0189 

1 
.0007 
.0086 
.8006 

No.  30.— Oast  (Guw)  I: 


luixixniiixi 

fiber 
stKMper 

Komber  of  rotations. 

Mloioi 

sqiuird 
Inoh. 

Saoceuiye. 

Total. 

Online. 

Paunda, 
15^000 

188,000 

6^807,000 

a 
b 

c 

IS.  000 

189,100 

6,006,100 

a 
b 

15^000 

1M;300 

7,195^400 

c 
Barn 

15^000 

0. 

7,195^400 

a 
b 
e 

16,000 

184,000 

7,380,000 

a 
b 
e 

15^000 

190,000 

7,570,000 

a 
b 

15,000 

187,000 

7, 767, 006 

c 

a 

b 

c 

15,000 

181,500 

7,938,600 

a 
b 
e 

ISpOOO 

194,000 

8,132,500 

a 
b 

e 

15,000 

162,500 

8,295,000 

a 
b 
e 

15,000 

175^000 

8,470,000 

a 
b 

e 

15.000 

02,870 

8;  662, 870 

Barri 

16,000 

0 

8.562,870 

a 
b 
e 

15^000 

62,230 

a625,100 

BWTi 

15.000 

0 

8,625,100 

15^000 

177,100 

8,802,200 

15,000 

168,800 

8.971,000 

15,000 

174,500 

9, 146, 500 

15,000 

180,500 

9,326,000 

e 

Ho.  30.— Oast  (Gun)  Ibon  Bab,  No.  4— Oontinned. 


MUvfnvifn 

Knmberofrototlaiu. 

Befleo- 
tions. 

Seta. 

flber 

atraMpex 
sqnaxe 
inoh. 

SuoceaalTe. 

Total. 

OnUne. 

TTnloaded. 

Loaded. 

Unloaded; 

Pounds. 
16,000 

177.500 

8,608,500 

Inch, 
.1988 
.1990 
.1986 

Inch. 

Aim 

.1797 

'   .1790 

Ineh, 
.1984 
.1984 
.1978 

Inch, 
.0191 
.0187 
.0188 

Inch. 
.0002 
.0006 
.0006 

15,000 

179.600 

9,683,000 

.1988 
.1990 
.1986 

.1794 
.1796 
.1788 

.1985 
.1986 

.1980 

.0191 
.0190 
.0192 

.0003 
.0006 
.0006 

IS,  000 

177,000 

9,860,000 

.1989 
.1990 
.1968 

.1794 
.1795 
.1788 

.1966 
.1985 
.1980 

.0191 
.0190 
.0193 

.0004 
.0006 
.0008 

16,000 

186  160 

in  AiH  1MI 

Bar  rested  13  boon. 

16,000 

0 

10,046^180 

a 
b 
c 

.1998 
.1902 
.1806 

.1797 
.1797 
.1792 

.1986 
.1986 
.1979 

.0188 
.0188 
.0187 

.0008 

.0007 
.0007 

15,000 

168,150 

10.206,000 

a 
b 

e 

.1990 
.1992 
.1986 

.1796 
.1798 
.1790 

.1064 
.1965 
.1980 

.0189 
.0187 
.0190 

.0000 
.0007 
.0006 

16,000 

179,600 

10,384.600 

a 
b 
c 

.1990 
.1990 
.1987 

.1796 
.1706 
.1790 

.1986 
.1984 
.1979 

.0190 
.0188 
.0189 

.0006 
.0066 

.0006 

15,000 

181.600 

10.606^000 

a 
b 
c 

.1908 
.1902 
.1986 

.1794 
.1796 
.1789 

.1984 
.1964 
.1979 

.0190 
.0180 
.0190 

.0000 
.0006 

.0007 

15,000 

180,000 

10,746,000 

a 
b 

c 

.1991 
.1992 
.1965 

.1794 
.1793 
.1790 

.1984 
.1984 
.1978 

.0190 
.0191 
.0186 

.0007 
.0008 

.0007 

Bari 

itUl  under  t 

Mt. 
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CAS^ 


SAND  AND  CE 


MODULUS  OF  ELASTICITY 


No.  2770. 
Sand  OASTiwa. 


Length,  12".97. 

Diameter,  3''. 

Sectional  area,  7.069  square  inches. 

Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Beraarks. 

TotftL 

Per  sqnare 
incli. 

Comprea* 
aion. 

Set. 

Poundt. 

7,069 

36,845 

70,690 

106.085 

141,880 

176^725 

212,070 

247,415 

282,760 

85,345 

70,690 

106,035 

141,880 

176,725 

212,070 

247,415 

212,070 

176, 725 

141, 380 

106,035 

70,690 

35,345 

282,760 

318, 105 

353,450 

318, 105 

282.760 

247.415 

212,070 

176,726 

141,880 

106,035 

70,680 

85.845 

85,845 

70,690 

106,085 

141,380 

176,726 

212.070 

247,416 

282,760 

818, 105 

853,450 

888,795 

424,140 

886,795 

868,450 

318, 105 

282.760 

247,415 

212, 070 

176,725 

141.380 

106,085 

70.690 

35.346 

7,068 

7,069 

85,346 

70,600 

106,085 

141.880 

176,725 

212,070 

247,415 

Poundt, 
1.000 
6,000 
10.000 
15,000 
20.000 
25.000 
30,000 
35,000 
40,000 
5,000 
10,000 
15,000 
20.000 
25,000 
80.000 
36,000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
4i).000 
45,000 
50.000 
45,000 
40,000 
35.000 
30,000 
25,000 
20,000 
15,000 
10,000 
5,000 
5,000 
10.000 
15,000 
20,000 
26,000 
80,000 
85.000 
40,000 
45,000 
60,000 
55,000 
60.000 
55,000 
60.000 
46.000 
40,000 
35,000 
80,000 
26,000 
20.000 
15,000 
10,000 
5,000 
1,000 
1.000 
6^000 
10,000 
15,000 
20.000 
25,000 
80,000 
35,000 

Inch. 

•0. 
.0026 
.0063 
.0099 
.0135 
.0174 
.0222 
.0279 
.0359 
.0131 
.0162 
.0193 
.0224 
.0256 
.0289 
.0323 
.0295 
.0264 
.0284 
.0205 
.0172 
.0136 
.0362 
.0470 
.0651 
.0626 
.0596 
.0669 
.0538 
.0507 
.0475 
.0442 
.0404 

!^9 
.0380 
.0412 
.0444 
.0474 
.0506 
.0689 
.0574 
.06U 
.0667 
.0888 
.1172 

.ni» 

.1121 
.1093 
.1064 
.1033 
.1002 
.0970 
.0936 
.0899 
•0858 
.0813 

Inch. 

0. 

.00021 
.0007 
.0011 
.0015 
.0022 
.0087 
.0061 
.0106J 

Initial  load. 

B = 15,284,000  poonda. 

After  3  minnies. 
After  1  honr. 



.0108 



.0327 

.0772 
.0768 
.0765 

.0788 
.0820 
.0861 
.0882 
.0914 
.0947 
.0978 

bOZ  TESTS  OF  IBONy  STEEL;  AND   OTHER   MATERIALS. 

Ko.  2770— Continued. 


111  ganged  leagUi. 

Remarka. 

XoteL 

Peraqaare 

Comprea- 
•ion. 

Set 

Poundi. 
282,760 
247,415 
212,070 
176, 726 
141,880 
106,035 
70.690 
85,345 
36.345 
70,600 
35,846 

Poundt. 
40,000 
85,000 
80,000 
25,000 
20.000 
15,000 
10,000 
5,000 
5,000 
10.000 
6,000 

Inch. 
.1012 
.0065 
.0957 
.0929 
.0899 
.0867 
.0885 
.0800 
.0792 
.0828 
.0798 

Inch. 

.0770 

.0769« 

AXkVJLlf 


Kf  JL  Mi  ■  J, 


N 

Ohtll] 
Length,  ir'.57. 
Diameter,  2".95. 
Sectional  area,  6.83  square  inc 
Gauged  length,  W. 


AppUed  load*. 

Ingw 

TotaL 

PersanAre 

CompTC 
sion. 

Povndi. 

Pounds. 

Inch. 

e,880 

1,000 

0. 

34,160 

6,000 

.002 

68,300 

10,000 

.006 

102,460  • 

16,000 

.007! 

136, 6oa 

20,000 

.010 

170, 750 

26.000 

.013 

204,900 

30,000 

.016 

239.050 

35,000 

.019 

273,200 

40,000 

.021 

34.160 

5,000 

.003 

68,300 

10,000 

.006 

102,460 

16.000 

.008 

136,600 

20,000 

.Oil 

170, 750 

26,000 

.014 

204,900 

80,000 

.016 

239,060 

36,000 

.019 

204,900 

30.000 

.016 

170, 750 

26,000 

.014 

136,600 

20,000 

.011 

102,450 

15,000 

.009 

68,300 

10,000 

.006 

84,150 

6.000 

.003 

278,200 

40,000 

.021 

807,350 

46,000 

.024 

841.500 

60.000 

.027 

807,350 

45.000 

.025 

273,200 

40,000 

.022 

239,050 

86,000 

.02C 

204,900 

30,000 

.017 

170. 750 

25,000 

.018 

186,600 

20,000 

.012 

102,450 

15,000 

.00{ 

68,300 

10,000 

.00-3 

84,150 

6,000 

.004 

84,150 

6,000 

.002 

68»300 

10,000 

.OOC 

102,450 

15,000 

.m 

136,600 

20,000 

.015 

170,760 

25,000 

.014 

204,000 

30,000 

.or 

239.050 

36,000 

.011 

273,200 

40,000 

.02! 

307,360 

46,000 

.02< 

841,500 

50,000 

.02' 

875,650 

65,000 

.03< 

409,800 

60,000 

.OS' 

443,960 

66,000 

.03J 

478^100 

70,000 

.04: 

70,000 

.04' 

443,050 

65.000 

.04: 

409,800 

60,000 

.031 

876,650 

66,000 

.03- 

841.600 

50,000 

.03 

807,850 

45,000 

.03 

278,200 

40,000 

.02 

289,060 

35,000 

.02 

204.900 

80,000 

.02 

170,750 

26,000 

.02 

136,600 

20,000 

.01 

109,460 

11,000 

,01 

m.:m 

10,000 

,ot 

M,1W 

fi.tXJO 
L,OWJ 

.tii 

31, 25a 

5,0<M> 

"  ^6i 

ei,30D 

10,000 

,fi( 

102, 4«J 

15,  (KKt 

.III 

13*,  000 

20,000 

.in 

004  T£8TS    OF    IKONy  ST££Li,  ASD    OTUiSK    MATJl^KiAJLiS. 

1^0.  2778— Continued. 


Applied  loads. 

In  gani^  length. 

Remarks. 

Total.   • 

Per square 
inch. 

Compres- 
sion. 

Set. 

Ptmnds. 

170,760 
204,900 
239,050 
273,200 
307,850 
341,500 
875,650 
409.800 
443.050 
478. 100 
683,000 

6,830 

68,300 
186, 000 
204,900 
273,200 
341,500 
409,800 
478, 100 
646,400 
478,100 
409,800 
841,500 
273,200 
204,900 
136,600 
68,300 
68.300 

136,600 

204.000 

273,200 

341,500 

409,800 

478, 100 

546.400 

478,100 

409,800 

341.500 

273,200 

204.900 

186,600 

68,300 

6,830 
273,200 
136.600 

Poundt. 
25,000 
30,000 
35.000 
40,000 
45,000 
60.000 
55,000 
60.000 
65.0U0 
-70,000 
100,000 

1,000 

10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
70,000 
80,000 
70,000 
60,000 
50.000 
40,000 
30.000 
20,000 
10,000 
10.000 

20,000 

30,000 

40,000 

60,000 

60,000 

70.000 

80,000 

70,000 

60,000 

50,000 

40,000 

30,000 

20,000 

10.000 

1,000 
40,000 
20,000 

IneK 
.0206 
.0282 
.0257 
.0284 
.0310 
.0837 
.0362 
.0390 
.0418 
.0449 

Ineh, 

Maximum  load  applied. 
Micrometer  not  in  po- 
aition  at  the  time. 

Micrometer  again  in  po- 
sition. 

After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minntes. 
After  2  minntes. 
After  2  minntes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minutes. 
After  2  minntes. 
After  2  minutes. 
After  2  minutes. 

Metal  somewfaat  rougb> 
cned    on    cylindrical 
surface  near  one  end 
of  the  specimen. 

.0648 

.0690 
.0741 
.0793 
.0847 
.0900 
.0956 
.lOLS 
.1075 
.1029 
.0981 
.0932 
.0881 
.08S7 
.0770 
,    .0710 
.0693 
.0693 
.0748 
.0744 
.0795 
.0796 
.0848 
.0849 
.0902 
.0902 
.0967 
.0957 
.1013 
.1013 
.1072 
.1078 
.1027 
.UB7 
.0079 
.0980 
.0990 
.0930 
.0879 
.0879 
.0825 
.0826 
.0768 
.0768 
.0710 
.0708 

.0650 

.0650 

.0850 
.0750 

.0650 

1 

.    SAir 
Length,  12^^78. 
Diameter,  H'. 

Seotional  area,  12.566  square 
Gauged  length,  1(K^ 


AppUedloadA. 

iDgfl 

TotoL 

Persqawe 
inch. 

Compr 
Hion. 

Povfub. 

Pound: 

Inch, 

12,666 

1.000 

U. 

62.880 

5.000 

.00 

125k  660 

10.000 

.00 

188.490 

15,000 

.00! 

251,820 

20.000 

.01 

814.160 

25,000 

.01 

876,060 

80,000 

.02: 

480.810 

85,000 

.02! 

602,640 

40.000 

.031 

566,470 

45.000 

.05: 

628.300 

fiO.OOO 

.07' 

6.000 

.04 

10,006 

.04' 

20,000 

.05; 

30.000 

.06< 

40,000 

.06( 

30,000 

.06: 

20,000 

.051 

10,000 

.041 

5.000 

.04! 

601,180 

56,000 

.101 

768.960 

60,000 

.13^ 

6,"66o* 

*'"  .OW 

10,000 

.091 

20,000 

.10; 

80,000 

.111 

40,000 

.m 

30.000 

.IVi 

20,000 

.101 

10.000 

.101 

5,000 

.09' 

Test  discontinued. 


DOO  TESTS    OP   IRON,  STEEL,  AND    OTHEJB   MATEKlALiS. 

No.  2896. 

Chilled  GASTHia.. 

Length,  11^75. 

Diameter,  3'^93. 

Sectional  area,  12.13  square  inches. 

Ganged  length,  10''. 


Applied  loads. 

In  gaaged  length. 

Senuurke. 

Total. 

PersQiiare 
incA. 

CompTes- 
sion. 

Set 

Pounds. 
12,130 
60.660 
121,300 
181,950 
242,600 
303,260 
863,900 
424.550 
486,200 
645,850 
606,600 

667,150 
277,800 

Pounds. 

1,000 

5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 

5,000 
10.000 
20,000 
30,000 
40,000 
30,000 
20.000 
10.000 

5,000 
55,000 
60,000 

6,000 
10,000 
20,000 
80,000 
40,000 
30,000 
20,000 
10,000 

6,000 

Inch. 
0. 

.0018 
.0047 
.0075 
.0103 
.0182 
.0161 
.0180 
.0218 
.      .0240 
.0282 
.0041 
.0069 
.0122 
.0177 
.0229 
.0180 
.0127 
.0072 
.0043 
.0321 
.0306 
.0069 
.0008 
.0152 
.0206 
.0257 
.0210 
.0167 
.0102 
.0072 

Jnoh, 
0. 

.0000 
.0002 
.0003 
.0003 
.0006 
.0007 
.0009 
.0011 
.0014 
.0021 

Initial  loftd. 
B»18,519,000  poimde. 

.0020 
.0031 
.0048 

.0049 

Test  discontinaed. 


Sand 
Length,  12''M. 
Diameter,  2". 500. 
Sectional  area,  4.909  sqaare  inc 
Gauged  length,  W^ 


Ingaa 

TotaL 

PerMOAie 
inok. 

Comprei 
sion. 

PouiMb. 

Foundt, 

Inch. 

4,909 

1,000 

0. 

24,545 

5,000 

.002C 

49,090 

10,000 

.0053 

78.«B6 

15.000 

.0082 

96,180 

20,000 

.0116 

132, 72S 

26,000 

.015<l 

147,270 

80,000 

.0183 

171,815 

36,000 

.0210 

19«.800 

40,000 

.020Q 

220,905 

46,000 

.08ia 

245,450 

60,000 

.0377 

209,996 

50,000 

.0470 

294.540 

00,000 

.0008 

545.000 

111.020 

Fractured  with  a  load  report  in 
ing  fracture  occurred  near  one  < 
angle  of  30^  with  the  axis  of  the 
of  the  specimen. 

The  metal  on  each  side  of  this  i 
time  of  rupture. 

Chilli 
Length,  12^03. 
Diameter,  2"M. 
Sectional  area,  4.753  square  inc 
Gauged  length,  W. 


Applied  londi. 

In  gan 

TotoL 

Per  square 

Comprei 
sion. 

Pcundt, 

Pwndi. 

Jneh. 

4,758 

1,000 

0. 

23,705 

5,000 

.0021 

47,580 

]0,000 

.004^ 

71,295 

15,000 

.007( 

96,000 

20,000 

.0104 

118,825 

25,000 

.012S 

142,590 

80,000 

.015S 

100,355 

85,000 

.018( 

190,120 

40,000 

.020( 

213.885 

45,000 

.0232 

287,650 

50,000 

.0282 

261,415 

56,000 

.0284 

285.180 

60,000 

.031S 

005,000 

127,290 

Failed  at  the  upper  end  of  the  c 
The  upper  ends  of  the  castings 
fi^  Fence 
Depth  of  chill,  ".08  to  M3. 
H,  Ex.  14 42 


668  TESTS   OF   IRON,  STEEL,  AND   OTHER    MATERUIA 

Ko.  2899. 

Sand  OAsxiNa. 

Length,  12'^68. 

Diameter,  2". 

Sectional  area,  3.1416  square  inches. 

Gauged  length,  10". 


Applied  loads. 

In  j^nged  length. 

Bamarks. 

TotaL 

PerBonare 
inch. 

Compres- 
Hiou. 

Set. 

Poundt, 

3,142 

16.708 

81,416 

47, 124 

62,832 

78,540 

94,248 

109,956 

125.664 

141.372 

157. 080 

172,788 

188,496 

322,500 

Poundt. 

1.000 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

85,000 

40, 000 

45,000 

60,000 

65,000 

60.000 

102,650 

Inch. 

0. 

.0023 
.0056 
.0087 
.0114 
.0150 
.0182 
.0216 
.0261 
.0302 
.0366 
.0464 
.0587 

Inch. 

0. 

.0003 
.0006 
.0010 
.0012 
.0016 
.OOlJ* 
.0026 
.0034 
.0054 
.0086 
.0130 
.0233 

Iniiial  load. 

>B=i  17,707,000  poonda. 

Ultimate  strength. 

Failed  by  triple  flexure. 
Uniform  gray  granular  fracture. 

No.  2900. 

Chilled  CASTiNa. 
Length,  12''.20. 
Diameter,  1".96. 

Sectional  area,  3.017  square  inches. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bamarks. 

TotaL 

Per  square 

sion. 

Set 

Poundt. 
8,017 
15,086 
30,170 
45,255 
60,340 
75,426 
90,510 
105,506 
120,680 
135,765 
150,850 
165. 935 
181, 020 
419.100 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60,000 
65,000 
60.000 
138,910 

Inch. 

0. 

•.0020 
.0047 
.0074 
.0100 
.0126 
.0152 
.0177 
.0202 
.0227 
.0254 
.0270 
.0306 

Inch. 

0. 

0. 

.0002 
.0003 
.0005 
.0005 
.0005 
.0006 
.0006 
.0008 
.0009 
.0010 
.0013 

Initialload. 
E = 10,888,000  poonda. 

Ultimate  strength. 

Surface  (white  chilled)  metal  flaked  off  3"  from  the  top  end  of  the 
casting,  oblique  fractures  finally  separating  the  metal. 
Depth  of  chill,  'M2  to  '^20.    Interior  metal,  hard,  fine  granular. 


T£STS    OF    ISON,  BTJSSL 

Nc   ! 

Sand 
Length,  12''.79. 
Diameter,  l'^605. 
Sectional  area,  1.779  square  incl  i 
Gauged  length,  1(K^ 


Applied  loads. 

In  j(Migi 

Totai 

PerMoare 
inoh. 

OomprM- 
aion. 

Powndt. 

Pcund$, 

Inch. 

1.734 

076 

0. 

8,e70 

4.876 

.0022 

17.340 

0.760 

.0062 

26,010 

14,620 

.0088 

84,080 

19,400 

.0115 

43,350 

24.870 

.0145 

fi2,080 

29,240 

.0178 

00,600 

84.110 

.0212 

60.360 

38,990 

.0860 

78,030 

43.860 

.0292 

86,700 

48,735 

.0845 

95,370 

63,610 

.0420 

104,040 

68.480 

.0520 

160,200 

90,050 



Failed  by  triple  flexure. 
Uniform  gray  iracture. 


No. 


Chilled 
Length,  12'MO. 
Diameter,  1".48. 

Sectional  area,  1.72  square  inohes 
Gauged  length,  10". 


Applied  loads. 

In  gauged 

TotjU. 

Per  square 
inch. 

Compres- 
sion. 

P^miklf. 

Pottfute. 

Inch, 

1.720 

1.000 

0. 

8,600 

6,000 

.0018 

17,200 

10,000 

.0048 

25,800 

16^000 

.0070 

34.400 

20.000 

.0095 

43,000 

26.000 

.0120 

51.600 

30,000 

.0146 

60,200 

35,000 

.0170 

68,800 

40,000 

.0196 

77,400 

46,000 

.0219 

86,000 

60,000 

.0248 

94.600 

66,000 

.0267 

103,200 

60,000 

.0293 

229,300 

183,810 

Failed  by  triple  flexure,  the  metal 
middle,  before  final  rupture. 

White  metal  at  the  circumferenc 
a  hard,  gray,  flue  granular  metal. 


660  TESTS  OF  IKON,  STEEL,  AND   OTHEB   MATERIALS. 

No.  2903. 

Sand  Casting. 
Length,  12".60. 
Diameter,  l'^007. 
Sectional  area,  .797  square  incb. 
Gauged  length,  1(K^ 


In  K»ugod  length. 

Bannrks. 

Total 

^1.X" 

CompreA- 

BifUD. 

Set 

PtoWMto. 

Povndt, 

Inch, 

Inch. 

797 

1,000 

0. 

0. 

Initial  ImmL 

8,966 

6^000 

.0022 

0. 

7,970 

10.009 

.0052 

.0001 

11,965 

15,000 

.0082 

.0004 

15,949 
19.925 

20,000 
25,000 

.0U7 
.0143 

.0067 
.0009 

.E=  17,857,000  ponndA 

23,910 

80,000 

.0176 

.0013 

17.896 

35,000 

.0209 

.0019 

81,880 

40,000 

.0244 

.0026 

38^866 

45.000 

.0283 

.6037 

80^850 

60,000 

.0338 

.0067 

43,836 

66,000 

.0394 

.0087 

47,820 

60,000 

.0477 

.0146 

86^060 

70,360 

Ultimate  strencth. 

Failed  by  triple  flexure. 

Uniform  gray  metal  ^  coarser  granulation  than  the  corresponding 
chilled  sample. 

No.  2904. 

Ohillsd  Casting. 
Length,  12".40. 
Diameter,  ".99. 

Sectional  area,  .77  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

PerBqnaro 
inoh. 

Comprbs- 
sion. 

Set 

Pounds. 

770 

3,8J^) 

7,700 

11.650 

16,400 

19.250 

23,100 

26,950 

so;  800 

34,650 

38,600 

42,350 

46.200 

97,600 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25.000 
80,000 
35.000 
40,000 
45.000 
50.000 
55.000 
60,000 
126,750 

Inch. 

0. 

.0017 
.0040 
.0068 
.0086 
.0110 
.0132 
.0156 
.0180 
.0202 
.0226 
.0249 
.0271 

Inch. 
0. 

—  .0001 

—  .0001 

—  .0061 
.0000 
.0000 

0. 
.0001 

.ooos 

.0003 
.0006 
.0006 

Initial  load. 

X=:31.876,000pomida. 
Snapping  somida. 

Failed  by  deflecting,  fracturing  into  eight  pieces. 
White  iron  to  the  depth  of  ^"  ftom  the  circumference.    The  center 
hard  gray  iron,  fine  granular. 


TESTS   OP  IRON,  STEEL,  AND   OTHER   MATERIALS 
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SHORT  CYLINDRICAL 


SPECIMENS  FROM  BAl 
TEMPER 


N 


Marks,  8. 
Diameter,  ".798. 
Sectional  area,  ".50. 
Gauged  length  (covering  stem 


AppUed  loads. 

Ingsu 

ToteL 

Per  square 
inoh. 

EIoDgatio 

Founds, 

PoundM, 

Inch. 

500 

1,000 

0. 

2.500 

5,000 

.0004 

6,000 

10,000 

.0008 

7.500 

15,000 

.0013 

10,000 

20,000 

.0018 

12.500 

25.000 

.0022 

15,000 

30.000 

.0027 

17,600 

35.000 

.0032 

20,000 

40,000 

.0036 

22,500 

45,000 

.0041 

25,000 

50,000 

.0046 

27.500 

65.000 

.0050 

30,000 

60.000 

.0055 

30,500 

61.000 

.0055 

31,000 

62,000 

.0057 

31,500 

63.000 

.0058 

32,000 

64.000 

.0050 

32,460 
30,500 

64,000 

61.000 

.'0207 

31,000 

62.000 

.0221 

31,500 

63,000 

.0235 

32,000 

64,000 

.0253 

32,500 

65,000 

.0270 

33,000 

66,000 

.0283 

34,000 

68.000 

.0321 

85,000 

70,000 

.0370 

38,000 

72,000 

.0405 

37,000 

74,000 

.0451 

38;  000 

76,000 

.6506 

39,000 

78.000 

.0571 

40.000 

80,000 

.0635 

44,000 

88.000 

.09 

40,000 

02.000 

.12 

47,200 
0 

94.400 
0 

.'42" 

Diameter  at  fractore,  ".57.     j 
49.0  per  cent. 
Appearance  of  fracture,  fine  si 


666  TESTS  OF   IRON,  STEEL,  AND   OTHER   MATERIAUS. 

No.  2880. 


--<-X'3tf-* 


Marks,  8. 

Diameter,  ".798 

Sectional  area,  .60  square  inch. 

Ganged  length  (covering  stem  and  part  of  heads),  4'^ 


Applied  loads. 

In  ganged  length. 

Remarka. 

Total. 

Per  square 
inoL. 

Elongation. 

Set. 

Poundt. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20.000 
22,500 
25,000 
27.500 
30.000 
80.600 
31.000 
31,500 
32.000 
82.500 
32.660 
30,500 
81.000 
31,500 
32,000 
32,500 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 

40.000 
40.500 
41.000 
41.500 
42,000 
42,500 
43,000 
43,500 
44.000 
45,000 
46.000 
47,000 
48,000 
48.900 
0 

Pound9. 
1,000 
5,000 
10,000 
16,000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,  COO 
50,000 
65,000 
60,000 
61,000 
62,000 
63.000 
W,000 
65.000 
65,320 
61,000 
6i,000 
63,000 
64.000 
65,000 
66,000 
68,000 
70,000 
73,000 
74.000 
76.000 
78,000 
80,000 

»ted  nnder'z) 

80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86.000 
87.000 
88,000 
90,000 
02,000 
94,000 
96.000 
97,800 
0 

Ineh. 

0. 
.0003 
.0007 
.0011 
.0016 
.0020 
.0023 
.0028 
.0032 
.0037 
.0040 
.0046 
.0049 
.0050 
.0051 
.0052 
.0053 
.0064 

Ineh. 
0. 

Initial  l4>ad. 

t 

Elasticlimit.    LoadlUL 

Tensile  strength. 
=:7.6peroen£ 

0. 

0. 

.0116 
.0126 
.0135 
.0145 
.0153 
.0164 
.0186 
.0207 
.0231 
.0258 
.0293 

.0365 

Bro  load  15  h 

.0361 
.0363 
.0306 
.0366 
.0369 
.0373 
.0471 
.0501 
.0537 
.0610 
s0705 
.0864 
.1060 

.0146 

t 

.0291 
onrs. 

.0295 

.80 



Diameter  at  fractare,  ".60.    Area,  .283  square  inch. 
43.4  per  cent. 
Appearance  of  fracture,  fine  silky.    Oup-shaped  end. 


OontractioD, 


Marks,  8. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 

Ganged  length  (covering  stem  j 


AppUed  loads. 

In  gang 

Total. 

Persqaare 
inch. 

Elongation 

Poundt. 

Poundt, 

Inch. 

600 

1.000 

0. 

2.Q00 

6,000 

.0003 

6,000 

10,000 

.0008 

10,000 

20,000 

.0015 

15,000 

30,000 

.0022 

20.000 

40.000 

.0031 

25,000 

60.000 

.0038 

27,500 

65,000 

.0041 

80,000 

60.000 

.0045 

80,500 

61,000 

.0046 

81,000 

62,000 

.0047 

81,500 

63.000 

.0048 

32,000 

M,000 

.0049 

32,500 

,  65,000 

.0049 

33,000 

66,000 

.0060 

83.500 

67,000 

.0051 

34,000 

68,000 

82,000 

64,000 

.0006 

82,500 

65,000 

.0102 

88,000 

66,000 

.0109 

83,500 

67.000 

.0116 

84,000 

68,000 

.0122 

34,500 

68,000 

.0130 

35,000 

70,000 

.0137 

36,000 

72,000 

.0152 

37.000 

74,000 

.0175 

88,000 

76,000 

.0190 

80,000 

78.000 

.0212 

40,000 

8»),000 

.0240 

B« 

9ted  ander  s 

ero  load  16 1 

40,000 

80,000 

40,500 

81,000 

.0240 

41,000 

82,000 

.0241 

41,600 

83,000 

.0242 

42,000 

84,000 

.0243 

43,000 

86.000 

.0298 

44,000 

88,000 

.0347 

45,000 

00,000 

.0385 

46.000 

92.000 

.0431 

47,000 

04.000 

.0482 

48,000 

96,000 

.0561 

40,000 

98,000 

.0648 

60,000 

100,000 

.0798 

61.210 

102,420 

.14 

0 

0 

.28 

Diameter  at  fracture,  '^62.  A 
39.6  per  cent. 

Appearance  of  fracture,  fine  sil 
lip  on  each  end. 


668  TESTS   OF   IRON,  STEfX,  AND   OTHER   MATERIALS. 

No.  2882. 


Marks,  8. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 

Gauged  length  (covering  groove  and  part  of  heads),  4'^ 


Applied  iMMls. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

'Set. 

Pounds, 
500 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
30,500 
31,000 
31,500 
82,000 
32,500 
83,000 
83,500 
34,000 
34.500 
85,000 
35,500 
36,000 
86,000 

86,560 
37.000 
37,500 

37,500 
88.000 

37,000 
37,500 
88,000 
89.000 
40,000 
68,190 
0 

Powndi. 
1,000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68.000 
69,000 
70,000 
71,000 
72,000 
72,000 
72,000 

73,000 
74,000 
75^000 
75,000 
75,000 
76,000 

74.000 
76.000 
76,000 
78,000 
80.000 

Inch. 

0. 

.0007 
.0015 
.0021 
.0029 
.0035 
.0042 
.0048 
.0044 
.0045 
.0045 
.0046 
.0047 
.0048 
.0049 
«0060 
.0050 
.0052 
.0058 
.0058 
.0058 

.0054 
.0055 
.0057 
.0059 
.0060 

Inch. 
0. 

Initial  load. 

After  snataining  load  5 
mlnntOH. 

Aftor  4  minnte. 

Sostained   momentarily, 
then  load  feU. 

Tensae  strength. 
=4. 5  per  cent. 

.0001 

.0001 

.0002 

.0003 

.0007 

.0002 
.0097 
.0101 
.0118 
.0127 

.0068 

.18 

Diameter  at  fractare,  ^^66.    Area,  .342  square  inch.    Oontraotion,  31.6 
per  cent. 
Appearance  of  fractare,  fine  silky.     Oup-shaped  end. 


N 


-i 


Marks,  8. 

Diameter,  "•'J^-  .    , 

Sectional  area,  .50  square  inch 
Gauged  length  (covering  grooi 


Applied  Iwiidi* 


Total. 


Inon. 


Poundt. 
1,000 
•'Ji.  tK»0 
4L».  <>flO 

6%  (jOO 
04,DIH> 
06,000 
OS,  000 

Ti,<WO 
71,000 

Taow 

SO,  000 
4i2,000 
83,000 
M,  OOO 
85.000 
ftO.  000 
8H,  f»0O 
Oft.  1 100 
0^.000 
94,000 
134,060 
0 


.0073 
.0083 
.0093 
.OlOfl 


.14 


^1 


Diameter  at  fracture,  ''.70. 
Contraction,  23.0  per  cent. 
Appearance  of  fracture,  fine  si  I 


670         TB8T8    OF  IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2884. 

Tri 


Marks,  8. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gai'i'^d  length  (covering  groove  and  part  of  heads),  4". 


In  gauged  length. 

Beoiarka* 

Total. 

Per  square 
inob. 

Elongation. 

Set 

Poundt. 
500 
5,000 
10.000 
15,000 
20.000 
25.000 
30.000 
82.500 
35.000 
36.000 
37,000 
88,000 
80,000 
40,000 
41.000 
42,000 
48.000 
44.000 
45.000 
46.000 
47.000 
48,000 
40.000 
50,000 
58,500 

Pounda. 
1.000 
10,000 
20.000 
80.000 
40,000 
50.000 
60,000 
65, 000 
70.000 
72,000 
74,000 
76.000  * 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
90,000 
92,000 
94,000 
96,000 
98.000 
100,000 
117,  000 

Inch. 

0. 

.0005 
.0012 
.0018 
.0025 
.0032 
.0039 
.0043 
.0046 
.0048 
.0049 
.0051 
.0053 
.0054 
.0057 
.0059 
.0062 
.0065 
.0068 
.6073 
.0079 
.0083 
.0089 
.0097 

Inch, 
0. 

Initial  load. 

0. 

.0001 

TenuUe  strength. 

.0003 

.0007 

.0029 

Appearance  of  fracture,  silky  at  the  oircamference  50  per  cent^  gran- 
alar  spot  near  the  center  50  per  cent. 
Fractured  surface  contains  a  seam  "M  long. 


CAST-IRON  FROM  FRAGMENTS  ( 

N08.       I 


Ko.of 

tMt 

No.  of 
gun. 

HowtAkt 

2498 
249A 
2496 
2496 
2497 
2498 
2498 
2600 
2501 
2502 

101 
101 
101 
101 
101 
102 
102 
102 
102 
108 

LongitadiBAUy.. 
.....do  •«•••*.•••• 

BadiaUy 

-dol 

TangentUUy  — 
Longitadloally.. 

BkdUlly".'/.'".!"*. 
do 

CAST 

Tenacity  specimens  from  a  slal 
Works.  Alternate  specimens  t 
Providence,  R.  I.,  for  the  purpos 


Ka  of 

tMt. 

Namben. 

Diameter. 

Sectional 
atea. 

- 

2fM*. 

aq.in. 

i 

2771 

T.M.2. 

.99 

.77 

8772 

T.M.4. 

.99 

.77 

2778 

T.M.e. 

.99 

.77 

2n4 

T.1L8. 

.99 

.77 

67Z  TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

CA8T'IH0N  FROM  WATERTOWN  ARSENAL  FOUNDRY. 


rsL 


iro.of 

test. 

Marks. 

Diameter. 

area. 

Tsosflestiengtli. 

^''fiSSST" 

Total. 

Persooaze 

2045 
2040 
2047 
2871 
2872 

1-19 
1-19 
1-19 

1 

2 

Prom  7" 

sheU. 

Jneh. 
.564 
.664 
.564 

.505 
.505 
.504 

.25 
.25 
.20 
.20 
.25 

Poundt. 
9,140 
9,170 
9,040 
6.080 
5.500 
8.890 

Povndi. 
86^060 
88,080 
88,180 
80,400 
27,960 
38,600 

Fine  grannlar. 
Do. 
Do. 
Do. 
Do. 
Do. 

Sectional 
area. 

Tensile  strength. 

Spedik) 

Harka. 

Diameter. 

Total. 

^•JnX** 

Jnehet. 

8q,  ineh. 

Poundt. 

Pound*. 

2-8.0 

.505 

.20 

6,670 

28.860 

7.2888 

8-3.0 

.505 

.20 

5,910 

29,560 

7.24U 

4-8.0 

.606 

.20 

6,020 

80,100 

7.2468 

5-8.8 

.505 

.90 

6,190 

80,900 

7. 2788 

e-3.6 

L0092 

.80 

25.180 

81,475 

7.8188 

6-3.6 

.505 

.20 

0,510 

32,560 

7.2680 

7-3.6 

.505 

.20 

5,090 

28^450 

7.2868 

8-8.6 

.505 

.20 

5.940 

S^700 

7.2868 

9-8.6 

.605 

.20 

5.890 

29,450 

7.2806 

10-3.6 

.505 

.20 

6,160 

80.800 

11-8.6 

.605 

.20 

6.820 

81,000 

7.2775 

12-3.6 

.605 

.20 

6.170 

80,860 

7.in8 

18-8.6 

.505 

.20 

6.000 

80^260 

7.87M 

COMPRESSION  OF  RUBBER  SPE 


Weight,  6  pouDds  llj  ouoces 


Longtb, 

ConipcBi- 

s 

Povniff, 

JiieA«. 

JneAei. 

2(NI 

4.ft« 

0. 

4U0 

4.  PC 

,02 

fflHJ 

4.P0 

.m 

§ro 

4.MV 

.11 

Xim 

4.1^0 

.1% 

^im 

4,SS 

.40 

3.000 

4.34 

.04 

4,000 

4.08 

.00 

S.OOct 

ft-IH) 

1.08 

fl.WJO 

3.72 

l.M 

i.m> 

a,  55 

1.  43 

H.OUU 

a.3» 

Lsa 

fl.OOO 

3.2tl 

\.l^ 

lO.OW 

3.10 

1.1^8 

9.(K»U 

3.U 

1.87 

^ 

a;,(w<i 

3.13 

i,i^ 

— 

7,U00 

3.  IS 

J.so 

— 

C,  (kM) 

3,26 

1.72 

_ 

5,0tKJ 

3.37 

1,  ftl 

— 

4,0^W 

Xild 

1.42 

_ 

a,  tjots 

3.«:! 

1.10 

— 

2,0(KI 

4. 1'i 

,B2 

^ 

],oty£i 

4.53 

.45 

— 

^m 

4.ba 

.iJi 

-^ 

l.OflU 

i.m 

.35 

+ 

3,00l» 

4.3a 

,m 

a,(HH> 

A.m 

.m 

4,000 

3.«l 

1,17 

5,0011 

Vi,m 

1,30 

a.  iK«) 

a.  41 

J.f.7 

7,  uoo 

3.20 

J.  72 

B,WXI 

3. 1  ft 

J.B,-* 

e.  Don 

TiOS 

1.  B3 

JO.  00ft 

2.B» 

1.  no 

ll.Mii 

2.f5J* 

a.  10 

\%  noo 

■i.7tf 

2.  IB 

13.  m> 

2.73 

2.15 

H.OOO 

2.*i8 

2.30 

15,  (MH> 

2.  in 

2.37 

1«.  ^HH» 

2,57 

?.4l 

i7, 000 

2.45 

2.  :.3 

]«,  iK)(> 

2.42 

s.ne 

111.0(H) 

■i.S7 

2.  ill 

20,00(1 

2.r!Li 

i.m 

l&,0Of) 

2.3: 

2,  (.a 

1 

IS,  i>Oi> 

•^.n 

2.Bli 

1 

n.floo 

2.  33 

2.65 

^ 

Ifl.OUO 

a,  3* 

2,r4 

— 

15.  000 

2,35 

2.«3 

— 

14,000 

2.37 

2.01 

— ■ 

674 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
COMPRESSION  OF  RUBBER  SPRING,  .ETC.— Continaod. 


Applied 
loads. 

i^»8t**"'"o'r- 

Sncoeis- 
Biva  com- 
preBHion. 

Middle 
diameter. 

Hemarks. 

Pound*. 
13, 000 
12, 000 
11,000 
10.000 
9.000 
f*,fH)0 
7, 000 
6,1100 
5.0<0 
4.  000 

Inehnt.     Inches, 
2.39    1        2.59 
2  41            2.  57 
2. 43            2.  55 
2. 46            2.  52 
2.49    ,        2.49 
2.  53    1        2. 45 
2.60    I        2.38 
2.69            2.29 
2.79            2.19 
3.00             1.98 
3.31             1.67 
3.78             1.20 
4.25              .73 
4.57              .41 

Meun.  ' 
4.67    ;          .31 

Inch. 
-.02 
-.02 
—.02 
—.03 
-.03 
—.04 
—.07 
-.09 
—.10 
—.21 
—.31 
—.47 
—.47 
.32 

.10 

Inehet. 

Bod  dUmetere,  4".90, 4''.88. 



7.29 

6.88 

1       3  000 

i      2, 000 

1      1,  ouo 

1          200 

1        0 

5.24 

Ends  concave  about  ".08  and  ".OG.  • 
Diameter  of  hole  at  ends,  I ".03  each  end. 
Under  20,000  pounds  surface  cracks  were  started. 


TENSILE    TEST   OF     SPLICED 

COPPER  TELEGRAPH  CA 

OFFIi 


Sample  is  composed  of  8ev( 
each. 
Outside  diameter  of  gatta-p 
At  the  splice  outside  diamel 
Tensile  strength,  192  poundi 
Parted  at  the  splice. 

Tests  o 


No.  of 

Tensile 

test. 

strength 

Pounds. 

2021 

32 

2622 

81 

1623 

27 

2824 

26 

LIST  OF  TESTS  MADE  FOR  PR 
ENDIh 


Date. 


Material 


l»8a 

Jaly  0 
16 
17 
21 
21 
21 
2ft 

Ang.  13 
15 
15 
15 
20 
27 


5ept 


Oct 


13 
24 

24 

30 
80 
30 

81 

Not.      3 

19 

20 

21 


Cast-iron 

Steel  plato 

Chain  cablo , 

Wronght-iron  plate 

Cant-irou 

Bronze 

Cast-iron , 

...do 

Percha  iron 

Castiron 

Concrete 

Marble '. 

Brick  pier 

Sandstone 

Chain  cable 

Steel  plate , 

Wroimht-iron  rods , 

Steel  plate 

Bluewtone 

Brake  l»carnA 

Deoxidized  bronze 

Electrically  welded  bars 

Steel  plate 

Hydraulic  gauge 

Cast>iron 

Hydraulic  gauges 

Anchors  for  building  Joints 

Blnestone 

Rolled  steel  and  iron 

Steel  plate 

Chain  cable 

Kireted  chain 

Steel  plat« 

Terra-cot ta  lumber    

Electrically  weldwl  wire 
cables. 


E   I 

\\ 

B 

P. 

C. 

S( 

E 

J< 

J. 

G 

St 

P! 

N< 

Su 
S. 
K. 
Pi 
M 
1J» 
Tl 

Hi 

St 

« 

J. 

St, 

( 

H. 
J. 
Pr 

Nf 

1 

Br 

J.; 

I.l 

I 
Th 

( 


\  TESTS   OP   IRON,  STEEL,  AND    OTHEK    MATERIALS. 

LIST  OF  TESTS  MADE  FOR  PRIVATE  PARTIES,  ^TC— Cod  tinned. 


Date. 


MateriAL 


For  whom  tested. 


Name. 


City. 


State. 


1888. 
)ec.    10 

10 
22 
29 
31 

1889. 

an.  4 
4 


Feb.     16 

18 
18 
18 
18 
20 
20 
20 

25 

26 

Mar.    12 

13 

13 
13 
II 
14 
29 


Apr. 


May 


Riveted  joinfe , 

Wroupht-iron  plate.. 

Stwil  plate 

Sandstone 

Tin,  lead,  and  solder  . 


Steel  plate.. 

....do: 

Cast'iron.... 


Elastic  composition . 

Sfe«^l  plate 

Sandstone 


Steel  plate.. 
Eye-bars.... 


Granite 

Wrought- iron  plate. 

Steel  plate 

Ca.st-lron 

Chain  cable 


Pressare  gauge . 


Cast-iron 

...do 

...do 

Steel  plate 

..  do 

Wronght-iron  plate. 

Sandstone 

Eye- bars 


Car-track  bolster  and  links 

W  rough t-iron  plate 

Wronght-iron  plate  .and 
bars. 

Steel  plate 

Bricks 

Freestone 

Wrought-iron  plate 

Bronze 

Chain  cable 

Marble 

Cement 

I]o<m-iron  backles 

St4»i*l  plftte 

Block,  link,  and  hooks 

Wroui:ht^iron  plate 

Sted  plate 

...do 

Hydraulic  gauge 

Cast-iron 

Stay-boltM 

W rough triron  plate 

Cast  iron 

Wroiipht-iron  plate 

Sandstone 

"Wrough t-iron  bars 

Steel  bars 


16    Riveted  chain. 


Steel  wire  belt., 

Stet'l  plate 

Chain  cable...., 
Brake  beam  .... 
Paving  bricks.. 
Bricks , 


"Wrongh t-iron  plate. 

Steel  plate 

Steel  casting 

Chain  cable 


New  York  and  New  Eng- 
land Railroad  Co. 

George  H.  Lloyd 

CuDuingham  Iron  Co 

M.E.Mah.r 

W.  L.  Haines 


I.  P.  Morris  Co 

Cunningham  Iron  Co , 

Worswick  Manufacturing 
Co. 

Overlack  Elastic  Comp.Co. 

F.  A.  Houdlette  &  Co 

Chattanooga  Marble  and 
Stone  Co. 

I.P.  Morris  Co 

Central  Railroad  and  Bank- 
ing Co. 

Peabody  &.  Steams 

Boston  itridge  Works 

Wm.  Allen  &,  Sons 

I.P.MorrinCo 

New  Jersey  Steel  and  Iron 
Co 

SUr  Brass  Manufacturing 
Co. 

Wm. J.  Young  

Geo.  L.  Fowler 

Edmund  Grinnell 

Wm.  Allen  &  Sons 

Geo.  H.  Llovd « 

Boston  Bridge  Works 

A.  B.  Mullett  &^  Co 

Central  R.  R.  A,  Banking 
Co. 

Harrison  Lorins 

Boston  Bridge  Works 


do. 


I.  P.  Morris  Co 

Potomac  Teira  Cotta  Co. . . 
Buena  Vista  Frefstone  Co . 

Boston  Bridge  Works 

Deoxidized  Metal  Co 

Bradlee  &.  Co 

Janie's  Hit-chcock ...... 

...do 

John  M.  Larkin 

Salem  Electric  Lighting  Co. 

W.  H.  Hammond 

Boflton  Bridge  Works 

Geo.  H.  Lloyd 

F.  A.  Houdlotte  &  Co 

American  »Steam  Gauge  Co. 

N.S.  Hartlett  &  Co 

James  KuHsell  &.  Sons 

BoHton  Bridge  Works 

I.  P.  Morris  Co 

Boston  Bridge  Works  . 

Norcross  Bros    

Boston  and  Maine  R.  R.  Co 
American  Steel  Car  Wheel 

Co. 

Emerson  &  Mldgley 

Whittier  Machine  Co 

Bradlee  &,  Co 

Mardeii  Car  Brake  Co 

II.  Gore  &.  Co 

Southwestern    Brick   and 

Terra  Cotta  (>o. 

Boston  Bridge  Works 

Cunningham  Iron  Co 

GoldiUK&Co 

P.  Hayden  Saddlery  Hard- 
ware Co. 

Holmes  &  Blauchard 


Norwood. 


Boston 

...do 

Atlanta 

Providence  . 


Philadelphia.. 

liostou 

Clevfland 


Boston 

...do 

Chattanooga . 


Philadelphia. 
Savannah 


Boston , 

...do 

Worcester 

Philadelphia.. 
Trenton 


Boston. 


Lynn 

New  York 

New  Bedford . 
Worcester.... 
Boston........ 

do 

Washington  .. 
SavanniDi 


South  Boston . 

Bo»tou 

...do 


Philadelphia.. 
Washington  .. 
Buena  Vista.. 

Boston 

Bridgeport ... 
Philadelphia.. 

Chicago 

.  do 

MemphU  .... 

S;ilem , 

Boston 

do 


...do 

...do 

...do 

..  do 

South  Boston . 

Boston  

Philadelphia.. 

Boston 

...do 

...do 

...do 


Beaver  Falls. 

Koxlmrv 

Pbiladoiphia.. 

Boston 

...do    

City. 


Boston..... 

...do 

...do    ..... 
Columbus. 


MastL 

Mass. 

Ga. 

R.L 

Pa. 
Mass. 

Ohio. 

Mass. 

MUAS. 

Tenn. 

Pa. 
Ga. 

Masa. 

M.1SS. 
Mass. 
Pa. 
N.J. 


Maaa. 

N.Y. 
Mass. 

Mass. 

Masa. 
Mass. 
B.C. 
Ga. 

Mas*. 
Mass. 
Maaa. 

Pa. 

D.C. 

Ohio. 

Mass. 

Conn. 

Pa. 

Hi. 

IlL 

Tenn. 

Mas^s. 

MaM. 

Mass. 

Msss. 

Mass. 

Masji. 

Masi*. 

Mass. 

Masa. 

Pa. 


Boston. 


I 


Mass. 
Masa. 
Mass. 

Pa, 
Masa. 
Pa. 
Maaa. 

Maaa. 
Mo. 

Maaa. 

MaM. 
Maaa. 

Ohio. 

Maaa. 


LIST  OF  TESTS  MADE  FOR 


Matorial. 


Electrically  welded  wire 
cable. 

Cordage 

Chain  cable 


Electrically  welded  wire 

cable. 

Chain  cable 

Steel  plate 

Chain  cable 

Wrought  iron  bolta 

Cordage 

Railroad  track  bolster  and 

stf^ei  plate. 

Wrongnt-iron  plate 

Steel  plat« 

Cement  briqnetta 

Chain  cable 

Spirally  wound  tabes 


Car  track  bolster  and  steel    £ 
plate. 

W rought-iron  plate j  I 

Cordage ;  I 

Hard-pine  ])09ta '  I 

Steel  plate I 

Wronght-irop  tabes 1  I 


II> 


Analyses,  ohemioal,  steel  bars,  tempe    t 

Alternate  straining  of  steel  bars 

Description  of  tests . 

Bar  marked  NB~ld2: 

Alternate  stresses 

Compression  tests 

Tension  tests 

Bar  marked  N-191-R : 

Alternate  stresses 

Tension  tests 

Bar  marked  S  B1-L3  M-Ni : 
Alternate  stresses  (first  s]  1 
Alternate  stresses  (second  i 

Compression  test . 

Tension  test . 

Bar  marked  S  B3-L1  M : 

Alternate  stresses . 

Initial  compression  (first    | 
Initial  compression  (secot  I 

Axle,  railroad,  jonrnal  of 

Brass  from  propeller  of  steamer  Dallas 

Bronze 

Aluminnm 

F04.  propeller  of  gan-boat  No. 

First  casting 

Second  casting 

Third  casting '. 

Bashing  rings — 10-inch  B.  L.  rifle  . 
Console  breech  mechanism — sea-co 

De-oxidized 

Navy  Department: 

New  York  nayy-y ard 

Norfolk  navy-yard 

Portsmouth  navy-yard 

Tray  casting— 10-inch  B.  L.  rifle  .. 

Tabulation 

Cast-irons : 

Fragments  of  ruptured  4.5-inch  oi 

Gun  iron 

Sand  and  chilled  castings.     Mod 

loads  

Sand  and  chilled  castings,  tabulat 
Watertown  Arsenal  Foundry  iron, 
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Chain  cable 472 

Coppers,  iudentation  of S-^l 

Cordage : 

Manila  rope ,.,.. 487 

Shot  lines 489 

Description  of  tests 491 

Braided  liDcs 516,541-548,592 

Knots  and  hitches 588 

Repeated  strosses  and  other  kinds  of  treatment 570 

Sail  twine,  Smith  &  Doves  two-ply r 594 

Strands,  cords,  and  threads ' 576 

Twisted  lines 499,530,532,541,548,590 

Wctlim-'s 550-560 

After  wetting  and  drying 562-569 

Unbleached  water-proof  linen,  old 561 

Tabulations : 

.  Braided  lines 496,531 

Twisted  lines 494,531 

J       Wet  lines 549 

*           After  wetting  and  drying 561 

Endurance  of  rotating  shafts 619 

Description 621 

Cast,  gnn,  iron : 

No.l 635 

Nos.  2and3 641 

No.  4 (i42 

O.  H.  steel  bars : 

Marks   6-797 622 

9-756 627 

10-334 628 

4 633 

Sammarized  tabulation 647 

Qun  specimens : 

3.2-iuchB.L.  rifles 9 

Jacket  No.  51 23 

No.  53 24 

No.5G 25 

No.  58 26 

No.(K) 27 

No.  61 28 

No.  63 29 

No.  67 30 

No.  69 31 

No.  72 32 

No.  75 33 

Tube  No.  43 .^ • U 

No.  57 15 

No.  61 19 

Tabulation 34 

3.6-inch  B.  L.  rifle 35 

Jacket 41 

Sleeve 45 

Tube 37 

Tabulation 47 


Gun  specimeua — Continaed. 

3.6-inch  rifled  mortar  (steel  forgioj 
10-inch  steel  B.  L.  rifle.    Hoop  C3 

12-inch  B.  L.  rifle  No.  1 

Hoop  A4 

As 

12-inch  B.  L.  rifled  mortars 

Body  No.  1  (first  casting) 

No.  t  (second  casting) . . 

Breech  block,  No.  10 

Face  plate,  No.  7 

Gas  check  cup,  No.  1 

Hinge  pin,  No.  3 

Hoop  A3,  mortar  No.  1 

A4.  mortar  No.  1 

As,  mortar  No.  1 

Ae,  mortar  No.  1 

A7,  mortar  No.  1 

Bj ,  mortar  No.  1 

Spindle  N0.2 

Transverse  roller  No.  3 

Trunnion  hoop  No.  1 

Tabulation 

Gutta-percba-covered  telegraph  Cable  < 
Over-compression  and  tension  test  of  a 

Private  tests 

Railroad  material : 

Adhesion  of  spikes  and  bolts  in  tie 

Cedar  tie  No.  1 

N0.2 

Chestnut  tie  No.  3 

White-oak  stick 

Yellow-pine  block 

Tabulation 

Axle  journal 

Steel  raibj 

Track  experiments 

Transverse  tests 

Rope.    (See  Cordage,  also  Wire  rope.) 

Rubber  buffer 

Shot  lines  for  U.  S.  Life-Saving  Servic* 
Spikes  and  bolts,  adhesion  in  ties.  (S( 
Steel  bars : 

For  comparison  of  testing  machine 
Short  cylindrical  and  grooved  spec 
Whitworth  10-inch  jacket — over-cci 
Steel  plate  from — 

National  Armory 

Watervliet  Arsenal 

Steel  rails 

Track  experiments 

Transverse  tests  /. 1 

Temperature  tests •... 

Steel  bars  (first  series).    Tension  t( 
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Temperature  tests — Cod  tinned. 

Steel  bars  (second  series) 387 

Chemical  composition 2S0 

Co  efficient  of  expansion - i*S9 

Compression  .^ 407 

Initial  compression,  followed  by  tension  stresses 408,410,418,421,433 

Initial  over-compression 413 

Miscellaneous  bars 431 

Moduli  of  elasticity  at  di fferent  temperatnres 391 

Strained  by  tension  while  hot  and  subsequently  tested  by  compres- 
sion cold 423 

Wire  rope,  steel i 475 

Tabulation • 486 

Single  wires 487 

Wire,  square  steel 121 

.15  inch  square : 

Electrically  brazed '. 289 

Electrically  welded 285,286,291 

Not  tinned ^ 123,133 

Partially  annealed 126 

Tabulation 261 

.10  inch  square: 

Galvanized 172 

Not  tinned 134,145 

Not  tinned  and  not  coiled 166 

Oil-tempered 151 

Electrically  welded 266,276 

Partially  annealed 137 

Tinned 160,175 

Electrically  welded 272,280 

Tabulation 261,283 


